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paRT 1: SOFTWARE 


mye PC-3000 uses an industry-standard IBM-compatible BIOS and Microsoft's 
ug-DOS operating system. It also has a set of office productivity 
applications and accessories built in, and an extended BIOS and ROM 
tibrary for accessing and controlling tne custom facilities and hardware. 


io Within this manual all numbers are in hexadecimal unless 
otherwise stated. 


1. Operational Information 


me Main source of information for operating tne PC-3000 is the Pc-3000 
Operation Manual. This section provides additional information not found 
in that manual. 


1.1 Undocumented Features 


The LCD can display two thicknesses of character set, to suit personal 


orezerences. If Popup is installed, to tcggle between the normal (thick) 
and thin character set, press Fn-F6. 


If D:\AUTOEXEC.BAT or D:\CONFIG.SYS causes the system to hang and you do 
not have a boot memory card, reboot while holding down the R key ie hold 
gown Ctrl, Alt and R and then press Cel. The PC-3000 will boot from drive 
C rather than drive D, ignoring D:\AUTOEXEC.BAT and D:\CCNFIG.SYS. It 
also renames D:\AUTOEXEC.BAT to D:\AUTOEXEC.BAD. 


To perform a cold boot (restore all system defaults to their initial 
settings and erase drives D and ©), reboot while holding the C key down, 
then press B ie hold down Ctrl, Alt and C, then press Del and then B. 


2. The BIOS 


2.1 The Standard BIOS 


2.1.1 Interrupts 


ye system BIOS surports the following standard IBM BIOS interrupts and 


unctions: 


3 


rhs 


ror full details, refer to any description of an IBM PC xT compatible 
gros. 


Divide by zero (Int aog): 

Parameters: None 

Returns: Nothing 

yotes: BiCS versicn displays error message. Re-vectored by DCS on 
boot. This interrupt is generated by the CPU when a division 


by O is attempted. 


Non Maskable Interrupt (Int 02H): 

Parameters: None 

Returns: Nothing 

Notes: NMIs are generated by hardware. On the PC~3000 additional 
PC-3000 specific NMIs are used by the ASICs, which are 
completely transparent to IBM software. 


Print Screen (Int 05H): 
Parameters: None 
Returns: Nothing 


Timer Interrupt (Int 08H): 

Parameters: None 

Returns: Nothing. 

Notes: This interrupt is normally generated by the PPI 
acporoximately 18.2 times a second, but can be disabled to 
conserve power. 


Keyboard Interrupt (Int 9H): 

Parameters: None 

Returns: Nothing 

Notes: This interrupt is generated by the keyboard interface, each 
time a key is pressed or released. Scan codes read from the 
keyboard port (60H) are PC-compatible. Programs can revector 
this interrupt without problems. 


gideo services (Int 10H): 
parameters: AH=00H Sat video mode 
AH=O01H Set cursor size 
AH=02H Set cursor position 
AH=03H Get cursor position 
AH=05H Set active display page 
AH=06H Scroll window up 
AH=07H Scroll window down 
AH=08H Read character & attribute 
AH=O0SH Write character & attribute 
AH=O0AH Write character 
AH=0CH Write pixel 
AH=ODE Read pixel 
AH=0EH Write character in TTY mode 
AH=0FH Get current video mode 
AH=13H Write character string 
Other registers: service dependent 
Returns: Service dependent 
Note: Tne BIOS supcorts both MDA and CGA functions. 


Equipment list (Int 228): 

Parameters: None 

Returns: AX=equipment list 

Notes: If an external diskette drive is not connected, the number 


of @isk drives is returned as O and diskette present bit (0) 
is set to Oo. 


Memory size (Int 12H): 
Parameters: None 


Returns: AX=Memory size (XB) 

Disk services (Int 13H): 

Parameters: PCMCIA services Floppy disk services 
AH=00H Reset CCM system Reset controller 
AH=O1H Get status Get last status 
AH=02K Read sector(s) Read sector(s) 
AH=03H Write sector(s) Write sector(s) 
AH=04H Verify sector(s) Verify sector(s) 
AH=05H Format track (s) Format track(s) 
AH=06H Hard disk only Hard disk only 
AH=07H Hard disk only Hard disk only 
AH=08H Not implemented Get disk parameters 
AH=15H Not implemented Read DASD type 
AH=16H Not implemented Change line status 
AH=17H Not implemented Set DASD type 
AH=18H Not implemented Set media for format 

Returns: Service dependent 

Notes: If the drive code is in the range 0 to 3FH the BIOS assumes 


a floppy disk. If it is in the range 40H to 7FH the BIOS 
assumes a PCMCIA card. If it is 80H or above, the function 
is assumed to be handled by an external hard disk BIOS. 
The drive ccdes used are: 

OQ: Floppy disk drive Oo 

1: Floppy disk drive l 

40H: PCMCIA CCM 0 

41H: PCMCIA CCM l 

42H: ROM disk 

43H: SRAM disk 

44H: PSRAM disk. 

For PCMCIA cards, service 5 (Format) does not use AL or 
ES:BX. It formats complete tracks. 


serial port services (Int 14H): 
parameters: AH=00H Initialize serial port 
7 AH=O1H Send byte to serial port 
AH=02H Get byte from serial port 
AH=03H Serial port status 
AH=FFH Get Serial port settings 
DX=Serial port number 
Returns: Service dependent 
Note: AH=FFH returns the same information as passed to service 0. 


Miscellaneous services (Int 15H): 
Parameters: AH=Service number 
Returns: Error ccde 

Note: PC XT Compatible 


Keyboard services (Int 16H): 
Parameters: AH=O00H Keyboard read 
AH=O01H Keyboard status 
AE=02H Shift status 
AH=05EH Keyboard Write 
AH=10H Extended Kevboard Read 
AE=11H Extended Keyboard Status 
AH=12H Extended Keyboard Shift Status 
Returns: Service dependent 


Parallel port services (Int 17H): 
Parameters: AH=00H Send byte to printer 
AE=01H [Initialize printer 
AEH=02H Printer status 
DX=Parallel port number 
Returns: Service dependent 


ROM-BASIC (Int 18H): 
Parameters: None 


Returns: Nothing 
Notes: Displays error message. 


Bootstrap loader (Int 19H): 

Parameters: None 

Returns: Nothing 

Notes: The drive boot order is CCM A (40H), CCM B (41H), floppy 
drive (0) if present, hard disk (80H) if present, SRAM 
(43H), PSRAM (44H) and finally ROM (42H). (The numbers in 
brackets are the BIOS drive codes.) 


Clock services (Int AH): 

Parameters: AH=00H Read current clock 
AH=O01H Set current clock 
AH=02H Read real time clock 
AH=03H Set real time clock 
AH=04H Read date 
AH=05H Set date 
AH=O06H Set alarm time 
AH=07H Reset alarnz 
AH=O0AH Read Day Counter 
AH=OBH Write Day Counter 

Returns: Service dependent 


Control-preak (Int 1BEH): 
Roeameters: None 
eturns: Nothing 


User Tick service (Int 1CH): 
arameters: Ncne 


geturns: Nothing 


yideo parameters (Int 1DH): 

yot2: This is not a real interrupt. It simply provides a far 
pointer to the parameter table used to program the 6845 
registers in the DVC ASIC. 


pisk base pointer (Int 1EH): 

Note: This is not a real interrupt. It simply provides a far 
polnter ts the parameter table used to program the NPD765A 
compatible controller in the floppy disk unit. 


graphics bitmap pointer (Int 1FH): 

yote: This is not a real interrupt. It simply provides a far 
Pointer to the bitmap for the top half of the character set 
(ASCII ccdes 128 to 255 decimal). 


ecuCIA drive manager (Int 48H): 

Darameters: As Int 138 for PCMCIA devices 

Returns: AS Int 13K for PCMCIA devices 

Yotes: This interrupt is used by Int 13H to access PCMCIA devices, 
in a similar way that Int 40H is used by the Hard disk BIOS 
Int 13H to access florsy disks. 


User Alarm (Int 4A): 
Parameters: None 


Returns: Nothing 
Note: This interrupt is used by internally by the alarz. 


Extended BIOS Interface (Int 7EH): 
Parameters: Function sprecific 
Returns: Function specific 
Notes: See next section 


2.1.2 Data Area 


The BIOS data area (00400..00500) is entirely PC XT-compatible. 


2.1.3 Vector Area 


The interrupt vectors for Interrupts 2F..20 are controlled by MS-DOS. The 
BIOS vectors are as follows: 


Description 


Code 128..255 CG pointer 

Disk parameter block ages 

6845 video parameter block pointer 
Clock tick service routine 
Keyooard break service routine 
Time and date services 

Bootstrap startup routine 

Displays “BASIC not available” (ROM BASIC on IBM PC) 
Printer 1/0 services 

Keyboard [/O services 
Miscellaneous BIOS functions 
RS..232C services 

Diskette services 

Memory size service 

Equionent list service 

Oisplay services 
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Printer interrupt 
Oiskecte attention interrupt 
CRT retrace interrupt 


Keyooard interrupt 
18.2 HZ Cimer 


Print screen service 
Qverflow interruoe 
Breakcoint interrupt 
NMI interrupt 

Single step interrupe 
Division by 0 interrupt 


2.2 The Extended BIOS 


mhe system SI0S also provides a wide range of extensions, for controlling 
rhe non-stancard hardware and other functions. This section describes the 
documented services which may be used by applications. Note that there 
are other, undocumented, services which should not be used by 


goplications. 


2.2.1 Principle of operation 


extended BIOS services (XBS) are all accessed through the Extended BIOS 
jnter=ace (XBI). This takes the group number in AH and the sub-service in 
AL. The XBI uses an interrupt-based calling mechanism. It calls the 
scecified routine with DS set to BIOS data by the XBI. You cannot pass 
parameters in AX, only BX, CX, DX, SI, DI and ES. AH, BX, CX, DX, SI, DI 
and ES are available to pass returns. 


An error code may be returned in AH. All unimplemented services return 
AL-set to OFTH. The carry flag (CF) is also used to indicate an error in 
a service. To call an XBS service: 


mov ax, service 
int XBI (7ER) 


The XBI uses the same interzupt as the RLI, with all xBI group numbers 
having bit 7 set. The RLI interrupt pre-srocessor Passes control to the 
correct handler. 


The core services are described in detail in the following sections. To 
summarize: 


crouo rmurer 


Oescription 
(AW) 





System services 
Configuration services 


CPU Reset services 







Timer control services 


Ne 


Power Management services | 


Reserved 
3. | LC control services | 
¢ | Tene generation services | 


| Pertoneral services 






| 
National sucport services | 





Password services 


13. | 3attery Control services | 
| 18. | Miscellaneous services 


2.2.2 Service 0: System services 





Get version number: 
Parameters: AX=HAND_GETVER (8007h) 


Returns: CX=Version number (packed BCD) e.g. 1000H 
ES:BX=Text string ($ terminated) e.g. '1.000S' 
Note: This service returns the current BIOS version number. 


2.2.3 Service 1: Configuration 


Get system configuration: 
Parameters: AX=CONF_REPORT (8100h) 


Returns: BX: DX=Bit packed 
Note: BX bit meanings: 
FEDCBAI876543210 
xX xX IBM PCE 
xX xX Reserved 
xX xX Reserved 
xX xX Reserved 
x Xx Ext Floppy disk 
x xX Reserved 
X X Reserved 
x Reserved 
x EMS Support 
DX bit meanings: 
FEDCBA9876543210 
xX XX Product cede 
xX X Internal Disk type 
X X Internal Keyboard 
x XX Internal Video type 
Xx XX ASIC tyte 


x x CPU Type 


IBM PCE: 


OO ROM based version 


Ol PC Emulator 


Reserved : 


Reserved : 


Ext Floppy 


Reserved 


EMS Support: 


00 Not supported 
Ol Reserved 
10 Reserved 
ae w 
OO Not supported 
01 Reserved 
10 Reserved 
1L it 
disk: 00 Not supported 
o1 NEC 765 
10 Reserved 
11 an" 
: OO Not supported 
Ol Reserved 
10 Reserved 
11 Reserved 


fe) Not suprorted 
1 Surportad 


Internal Disk type: 00 Non PCMCIA 


OL PCMCIA Ver 
10 PCMCIA Ver 
Ld 


Int Keyboard type: 00 


Int Video type: 000 


ool 
010 
O11 
100 
101 
110 
111 


ol 
10 
11 


1.0 
2.0 
1" 


Pre Int 9H conversion 
Int 9H direct 
t 


MDA No attribs 

MDA Attribs 

CGA Attriks 

MDA/CGA Attriks (DV) 
id 


CPU type: OO Intel 8o0c38 
01 Reserved 


10 nm 
11 w 
2.2.4 Service 2: CPU reset 


Report Yeason for CPU reset: 


@ameters: 
turns: 


AX=RSET_REASON (8200h) 
DL=CPU reset cause: 
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80H Hardware cold boot 


40H Hardware chilly boot 
20H Hardware warm boot 
10H Wake up vila interrupt 
O8H Jump to reset vector 
04H Reserved 

02H Reserved 

01H Emulator boot 


If DL= 10H, CH=Interrupt source: 


20H Matrix keyboard 

10H Matrix keyboard 

08H Power status service 
04H Internal service 

02H PCMCIA memory 

01H Memory access violation 


If CH= 04H, CLl=Internal service: 


20H Real~time clock interrupt 

10H DTC tick interrupt 

08H DTC timer interrupt 

04H SPC activity timer interrupt 
02H Programmable address trap 

01H Keyboard power down interrupt 


2.2.5 Service 3: Power management 


Get processor clock speed: 

Parameters: AX=POW_GETSPD (8300h) 

Returns: ES:BX=Table of values (MHz) 
CH=Index into table 
CL=Current value at index 

Note: This reads the current CPU clock speed and returns the 
Closest value in the CPU clock speed table. The table is a 
null-terminated list of hexadecimal bytes sorted in 
ascending order. 


Set processor clock speed: 

Parameters: AX=POW_SETSPD (8301h) 
CL=New value (MHz) 

Returns: CL=Old value (MHz) 

Note: The value passed is altered to the nearest entry in the 
clock speed table. 


Get time to power down: 

Parameters: AX=POW_GETDLY (8304h) 

Returns: ES:BX=Table of values (in minutes) 
CH=Index into table 
CL=current value 

Note: Uses a null-ternminated table of bytes sorted in ascending 
order, although 0 is a valid entry if it exists as the first 


entry. 


Set time to power down: 

Stameters: AX=POW_SETDLY (8305h) 

tere value, minutes (0=no power down) 
Sturns: L=Old value 
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Note: The value passed is altered to the nearest value in the 
table. This service will power the machine down after a 
cericd of keyboard inactivity. The machine will only be 
pecwered down if the BIOS detects an idle program (e.g. rapid 
polling of the keyboard). 


gtop Processor clock: 

parameters: AX=POW_HLTPCLK (830Cn) 

Returns: Nothing 

Notes: An application can call this service to stop internal 
processing and save power. It returns at the next key press 
or timer tick. It dces not modify the normal clock speed 
setting. 
Also see "Set Low power mede" (below). 


Tnitiate power down: 

Parameters: AK=POW_POWDCWN (830Eh) 

Returns: Nething 

Note: This service saves the current machine context and then 
towers down selected parts of the machine using ASC_DVCOFF 
and ASC _POWOFF. It returns on a user-initiated power-up, via 
POW_POWCONT. 


Continue power up: 

Parameters: AX=POW_POWCONT (830Fh) 

Returns: Nothing 

Note: This service is called by the BIOS CPU Reset module to 
restore the system context saved by POW_POWDOWN. It should 
never be called by an application. 


Set low power mode 
Parameters: AX=POW_SETLPM (8312h) 

CX=Power control bits 
Returns: CX=Old power control bits 
Note: (LPSER)=Serial port off (except in INT 14H) 
(LPPAR)=Parallel port off (except in INT 17H) 
(LPAUD)=Audio amp power off 
(LPLCD)=LCD power off 
(LPKBD)=Keyboard (turns CPU power off if keyboard polling 
detected) 
5 (LPTIM)=Timer (turns off INT 08H generation) 
6 (LPPRF)=Do not turn parallel port off (power will not be 
turned off after it has been turned on by an INT 17H call. 
Pewer is turned off when the machine is turned off) 
7 (LPSTP)=Do not stop the clock (the CPU clock will not be 
topped by the POW_ELTPCLK command) 


mW PEO 


Default low power mode is LPSER+LPPAR+LPKBD+LPTIM+LPPRF 


Get low power mode: 

Parameters: AX=POW_GETLPM (8313h) 

Returns: CX=Old power control bits 

Note: See "Set low power mode" (above) for CX details. 


Serial power on: 

Parameters: AX=POW_SERON (8318h) 

Returns: Nothing 

Note: This switches on the serial port power. 


Serial power off: 

Parameters: AX=POW_SEROFF (8319h) 

Returns: Nothing 

ote: This switches off the serial port power. 
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parallel power on: 
parameters: AX=POW_PARON (831Ah) 

Returns: Nothing 

Note: This switches on the parallel port power. 


parallel power off: 
parameters: AX=POW_PAROFF (831Bh) 

Returns: Nothing 

Note: This switches off the parallel bort power. 


Get current power state: 
parameters: AX=POW_GETCPS (831Ch) 


Returns: i=Power scurces active 
Note: Bit O Serial port 
Bit 1 Parallel port 
Bit 2 Audio Amp power 
Bit 3 LCD power 
Bit 4 Shut down 
Bit 5 Expansion bus 
Bit 6 CPU/PSRAM power 
Bit 7 CPU power 


2.2.6 Service 4: Timer control 


Pause for period: 
Parameters: AX=TIM_PAUSE (8404h) 
DX=Time to delay (DTc Ticks), MSW 


ex " , LSwW 
Returns: Nothing 
Note: Sets machine into low power mode and waits for a specified 
period. 


Wait for period or keypress: 
Parameters: AX=TIM_KBPAUSE (8405h) 
Dx=Time to delay (DTC Ticks), MSW 


Cx= " , Lsw 
Returns: Nothing 
Note: I< the delay is cancelled by a key press, that key press is 
discarded. 


2.2.7 Service 6: Reserved 


(Reserved): 


Parameters: AX=-—---- 
Returns: La------ 
Note: 


(Reserved) : 


Parameters: AX=------- 

CL=------- 
Returns: CU e te 
Note: 


(Reserveg ): 


Parameters: AX=------ 
Returns: CX=------ 
Note: 
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2.2.8 Service 8: LCD control 


get contrast setting: 

parameters: AX=LCD_GETCON (8802h) 

geturns: CL=Current value (0..FF) 

Note: This service returns the current DVC contrast setting. 


get contrast control: 

parameters: AX=LCD_SETCON (8803h) 
Ci=New value 

Returns: CL=Old value 

Note: This service sets the DVC contrast setting. The value passed 
is adjusted to fit the contrast range. 


Decrement contrast control: 

parameters: AX=LCD_DECCON (8806h) 

Recurms: CL=0 if reached limit 

Note: The contrast is decremented within the min/max contrast 
range specified by LCD _SETRANGE. 


Increment contrast control: 

Parameters: AX=LCD_INCCON (8807h) 

Returns: L=0 if reached limit 

Nate: The contrast is incremented within the min/max contrast 
range specified by LCD_SETRANGE. 


2.2.9 Service 9: DVC video 


Get gray scale: 

Parameters: AX=VID_GETSCA (8902h) 
CH=Shade number (1..2) 

Returns: ClL=Shade data 

Note: Gray scales are generated by illuminating pixels on an eight 
frame cycle. Setting bits in CL specifies on which frames a 
pixel should be illuminated. 


Set gray scale: 

Parameters: AX=VID_SETSCA (8903h) 
CH=Shade number (1..2) 
CL=New shade data 

Returns: CL=Old shade data 


Decrement gray scale: 
Parameters: AX=VID_DECSCA (8904h) 
CH=Shade number (1..2) 
Returns: CL=0 if reached limit 
Note: This service lightens the specified gray scale. 


Tacrement gray scale: 
Parameters: AX=VID_INCSCA (8905h) 
CH=Shade number (1..2) 
Returns: CL=0 if reached limit 
Note: This service darkens the specified gray scale. 


Sas inverse video state: 

Reaneters: AX=VID_GETINV (8906h) 

WoeeE2S : L=Current state 

Ste: L=0 Inverse off (black on white) 
OFFH Inverse on (white on black) 


Set inverse video state: 
tameters: AX=VID_SETINV (3907h) 
Cl=New state 
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returns: L=Old state 
yote: See "Get inverse video state" for CL details. 
‘ 


noggle inverse video: 

parameters: AX=VID_FLIP (8908h) 

geturns: CL=Current state 

yote: CL=0 Inverse off (black on white) 
OFFH Inverse on (white on black) 


get character set width: 
parameters: AX=VID_GETWID (8912h) 


geturns: CL=Character set width 
Note: L=0 Thick character set 
1 Thin character set 


set character set width: 
Parameters: AX=VID_SETWID (8913h) 
CL=Character set width 


geturns: CL=Old state 
Note: CL=0 Thick character set 
1 Thin character set 
If the width is changed, any loaded character sets will be 
converted. 


2.2.10 Service A: PCMCIA CCH 


Get physical slot status: 
Parameters: AX=CCM_PHYSTAT (8A02h) 
DL=Slot (OCH=slot A, ODH=slot B) 


Returns: cLh=Status 

Note: This returns write protect/card present/card changed since 
last access type information by physically monitoring the 
CCM. 


Bito=1 Card present 
Bitl=1 Write protected 
BLt2=1 Card changed 
Bit3..7 Reserved 


2.2.11 Service C: Tone generation 


Initialize sound: 

Parameters: AX=TON_INIT (8C0Oh) 

Returns: Nothing 

Note: Resets the PC sound generators. 


Get sound enable/disable state: 
Parameters: AX=TON_GETSTA (8C02h) 
Returns: CL=Enable state 
Bito=1 Click enabled 
Biti=1 Beep enabled 
Bit2=1 Tone enabled 
Bit3=1 Alarm enabled 
Bit6é=1 All enabled 
Bit7=1 Audic amp enabled 
Note; If Bit6 is 0, all sounds are disabled. 


Set sound enable/disable state: 

Parameters: AX=TON_SETSTA (8CO3h) 
CH=Mask of bits to modify 
CL=New enable state (as above) 

Returns: LZ=Old enable state 

Ote: See "Get sound enable/disable state" for details of CL. 
Enable is active high. 
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generate beep: 

parameters: AX=TON_BEEP (8C8Sh) 
cx=Length (ms) 

peturns: Nothing 


generate tone: 

parameters: AX=TON_TCNE (8CO06h) 
BX=Tone 0..93 (see below) 
Cx=Lengtn (ms) 


Returns: Nothing 

Notes: The tones are defined as follows: 
Tone Octave Note Frequency 
0 ) D 
1 0) Dz 
2 fs) E 
3 8) En 
93 7 By 


Generate alarm: 
Parameters: AX=TON_ALARM (8CO7h) 
CX=Lengtn 0 .. 8191 (secs) 
Returns: CX=Scan code of key pressed to halt alarm (zero if timeout) 
Nota: The alarm sounds for the length of time in CX or until the 
user presses a Key. 


Generate note: 
Parameters: AX=TON_NOTE (8CO8h) 
BL=Octave 0 .. 7 
BH=Note 0 .. 6 (A .. G), 80 .. 86H (A# .. G#) 
CX=Length (ms) 
Returns: CcFr=Invalid note 
Notes: See "Generate tone" (above) for a description of octave and 
note numbers. This service cannot produce CO or Cro. 


2.2.12 Service E: Peripherals 


Set serial port (COM1/COM2) destination: 

Parameters: AX=PER_SETCOM (8E07h) 
cL=0 Disabled 
CL=1 COM1 
CL=2 COM2 

Returns: Nothing 

Note: This selects how the Dvc configures the serial port in the 
I/O map. It also sets the relevant I/O base address in the 
BIOS data area. 


Get serial port (COM1/COM2) destination: 

Parameters: AX=PER_GETCOM (8E06h) 

Returns: CL=0 ~ Disabled 
cL=1 COM1 
CL=2 COM2 

Note: This service reports how the DVC configures the serial port 
in the I/O map. 


Set parallel port (LPT1/LPT2) descination: 
Rermeters : AX=PER_GETPAR (8E08h) 
“SCUrns: CcL=0 Disabled 

CL=1 LPT1l 

Cl=2 LPT2 


yote: This service reports how the DVC configures the parallel 
port in the I/O map. 
set parallel port (LPT1/L?T2) destination: 
parameters: AX=PER_SETPAR (8E0Sh) 

L=0 Disabled 

CL=1 LPTL 

L=2 LPT2 
geturns: Nothing 


ote- : 
3 I/O map. It also sets the relevant I/O base address in the 


BIOS data area. 


2.2-13 Service F: National support 


Get Language: 

parameters: AX=NAT_GETLAN (8FO0Oh) 

Returns: t=Current language 

Yote: This service returns the language currently in use on the 
machine. The language ID cades are: 


ENGLISH ecu O1H 
FRENCH equ 02H 
GERMAN equ 03H 
SPANISH equ 04H 
ITALIAN equ 05H 
SWEDISH equ 06H 
DUTCH equ O7H 


Set language: 
Parameters: AX=NAT_SETLAN (8FOLh) 
CL=New language 
Returns: CL=Old language 
Note: See "Get language" for details of CL. 


2.2.14 Service 11: Passwords 


Get password: 

Parameters: AX=PAS_GETPWD (9100h) 

Returns: L=0 Password is not set 
nmon-O Password is set 


2.2.15 Service 13: Battery control 


Set battery status: 
Parameters: AX=BAT_GETBATSTA (9302h) 
turns: CL=Battery status 

Note: Current battery status: 
BitO=1 External power low 
Bitl=1 CCM A: battery low 
Bit2=1 CCM B: battery low 
Bit3=1 Expansion bus unit (floppy drive) batteries flat 
Bit4=1 Expansion bus unit (floppy drive) batteries low 
BitS=1 Lithium battery flat 
Bit6=1 AA batteries flat 
Bit7=1 AA batteries low 


2.2.16 Service 18: Miscellaneous 
hy 
16 pcate LCD status panel: 


artMeters: AX=MSC STATUS (9801h) 
Sturns: Nothing 


This selects how the pvc configures the parallel port in the 
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yote: This forces an update of the LCD status panel. 
cot system: 
parameters: AX=MSC_REBOOT (9802h) 
CL=Boot type requested 
geturns: Nothing 
cL=0 Warm boot 
1 Chilly boot 
2 cold boot 


yote: 
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3. TRE Card Drives 


me PC-3000 has two memory card drives, which conform with the PCMCIA 
geandard, release 1.0. This section describes the format used for PC-3000 
gencry cards with reference to tnat standard. For the complete standard, 
contact PCMCIA at: 


erscnal Computer Memory Card International Association 
1030B East Duane Avenue 

sunnyvale 

california 94086 


g.S-A 
phone: (408) 720-0107 


Tax: (408) 720-9416 


3.1 Overview of the PCMCIA standard 


me standard is organized into the following layers: 


0 Physical Layer: the interface and electrical characteristics of 
carcs. 
l Basic Compatibility Laver: the minimum level of card data 


organization required. Each card must cantain a Card Information 
tructure (CIS) which provides Level 1 information about the card's 
devices, such as their size and speed; this information is termed 
the Metaformat. The CIS can also contain information about the 
card's organization at Levels 2, 3 and 4. 


2 Data Recording Format Layer: how the data is organized at the lowest 
level, similar to the physical format of a floppy disk. A 
traditional DOS file system or boot bleck is not specified or 


required. 


3 Data Organization Layer: how data is logically organized on the 
card. The possibilities are: 


x DOS (or other operating system) file system 


A DOS file system may be used with any of the appropriate (blocked) 
Level 2 organizations. 


4 System-Specific Layer: standards applicable to a particular 
Operating environment. 


An PC-3000 format conforms with the standard for layers 1 to 4 for a DOS 


~& system. 


3.2 The Card Information Structure (CIS) 


layer 1 specifies that the card must have a CIS starting at address 0 of 
a Card's Attribute-Memory space. The CIS is a variable-length chain (or 
inked list) of data blocks or "tuples" having the following format: 
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Table 1: Tuple Format 


A | TPL_COOE Tuple code: CISTPL_xxx; see Table 2 













TPL_LINK Offset to nexc tuple in the lisc. This can be viewed as 
the mumoer of addicional bytes in cuple, excluding this 
byte. (n-1) 








Bytes specific to this tuple 


pyte © of each tuple contains a tuple code. A code of FFH indicates that 
25a are no more tuples in the list. 


pyte 1 of each tuple contains a link to the next tuple in the list. If 
this byte is 0, the tuple body is empty. If it is FFH, then this is the 
last tuple in the list. 


qgnere are thus two ways to mark the end of the tuple list: a tuple code 
of FFH or a tuple link of FFH. The PCc-3000 format uses the first method 
of indicating the end of the list when formatting a card, but will 
recognize either methcd when reading a card. 


The tuple ccdes are as follows: 
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Se cae ag PPI we gp AO erg EF a gee ag a he a re gn er 
| 


| Table 2: Tuple Code 


CISTPL_LINKTARGET 


| 
code | Name Description | 
Q | CUSTPL_NULL Null tuole - ignore. | 
1 | < iSTPL_JEVICE The cevice information tusle (Cammon Memory). | 
2..7 | Ses Bige for future, ucward-comoacible versions of the device- information | 
g..OFH | (Reserved for future, incanpatible versions of the device-information tuple.) | 
1CH | CISTPL_CHECXSUM The checksum-cencrol tuole. | 
{1H | | 
12H | CiSTPL _LCNGLINK_C The long-tinx-control tupte (to Common Memory). | 

| 





E insane coert | 
| 


| CISTPL_NO_LINK 
| CISTPL_VERS_1 





a 
x 
a 
o 
-~ 
wn 
ao 
3 
3 
) 
fal 
o 
‘ 
= 
Q 
Cc 
o 
o 
ny 
' 
rm) 
a 
“= 
2 
a 
© 
~ 
i) 
. 


Attribute Memory device information. 


CISTPL_SJEVICE A 


CiSTPL_LCNGLINK_A | The long-link-cencrol tuple (to Actribute Memory). 


| CISTPL_ALTSTR 





sEDEC programming information for Common Memory. | 


18H | CrsTPL_JeDec ¢ | 

19H | CiSTPL_sEDEC_A | sEDEC orcgramming informacion for Attriduce Memory. | 
JAH | CISTPL_CFIG | The conrisuradle-card tusle. | 
18H | CISTPL_ENTRY | The cenfiguracicn-entry tuale. | 
ICH | CiSTPL_JEVICE OC | Other operating cenditicns device information for Cannon Memory. 
10H | CISTPL_SIEVICE OA | Other operacing conditions device information for Attribute Memory. | 
TEX. FH | | (Reserved for furure standardization.) | 
Lou | cisteL_vers_2 | The Level-2 version tuole. 
61H | CISTPL_FORMAT | The format tuole. | 
62H | CISTPL_CECMETRY | The geomecry tuple. | 
63H | CISTPL_3YTECRDER | The byte order tuole. | 
MH | CISTPL_DATE | The card initialisation date tuple. | 
66x CISTPL_CRG The card organization tunte. | 


The CIS is normally written when formatting the card, and then rarely = 
ever) updated. The PC-3000 BIOS recsgnizes the following tuples: DEVICE 
LONGLINK_. A, LONGLINK_C, LINKTARGET, NO_LINK, FORMAT, END, DATE and ORG. 


3.3 The PC-3000 CIS 


The pc-3000 CIS is written when the card is formatted and consists of the 
following tuples: 


, link target control 
7 Vers 2 

: date 

‘ format 

t 


organisation 
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no Link 


end of list 


* 
cach will new be described in turn. Other tuple codes (types) are not 
ysed and are ignored if found on the card when formatting. 
3.3.1 Link Target Control 
qhis tuple simply defines the start of the CIS and is used to help check 
ehat the linked list in intact: 
Hex 

gyre | 7 | & | 5S | & | 3 | 24 t | O | ayes 

o | TPL_COOE CISTPL_TARGET (13H) | }x3t 
es Ee ee a 
ee TPL_LINK (03H) | fos! 
}2..4 | TPLTG_TAG ("CIS") | [23)49)531 


2.3.2 Vers 2 
This tuple describes the logical ecrganizatiocn of the data on the card: 


~ Hex 
ES | 5 [ 4 | 3 | -2:[ 0 [8 | ayes 


TPL_CCOE CISTPL_VERS 2 (40H) [eal 


1 | TPLLLINK (14H) [14] 
2 |  TPLLY2_VERS (OCH) | eal 


o0j 


3 |  TPLLV2Z_CcMPLY (00H) 












6..7 | TPLLVZ_R8SVS, TPLLV2_RSV7 (COOOH) 
8..9 |  TPLLV2_VSPECS, TPLLV2_vSPEC9 (OCOOH) 






to | 
11,.16]  TPLLV2_CEM (“SHARP™,0) 


TPLLY2_NHOR (OTH) 







{53|4a1¢1]52|50/c0| 
|50143|33/30|30| 30} 00| ‘ 





| 
| 
| 
6.5 |  TPLLV2_DINDEX (XXXxxH) f 
| 
i 
| 
| 


17..22|  TPLLv2_{WFO (“PC-3000",0) 
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gytes 2..3 are the standardization version (bytes 2..3). 
gytes 4..5 are the start address of the data. 

gytes 6.-7 are reserved. 

gytes 8.-9 are vender~specific data (not used). 

gyce 10 is the number of copies of the CIS on the device (one) 


gytes 11..16 are the software vendor who formatted the card (SHARP). 


gyt2s 17..22 are a description of the card's intended use (PC-3000). 


3.3.3 Date 


mhis tuple defines the data and time when the card was formatted (read 
from the RTC): 





Where HHH, MMM and SSS are the hour (0..23), minute (0..59) and second 
(0..29; multiply by 2) and DAY, MON and YEAR are the day (1..31), month 
(l..12) and year (0..127, where O is 1980, 1 is 1981 etc). 


3.3.4 Format 


This tuple defines the card format, in compliance with Layer 2 of the 
standard: 


tyre | 7 | 6 | 5 a ore a ee ee 
2 | TPLFMTTYPE_DISK (00H) 


8..11| TPLFMT_NBYTES (XOOOXXXXXH) 
12..13| TPLFMT_3KSZ (OZCOH) 


16..17| TPLFMT NBLOCKS (XXXXXXXXH) 


Byte 2 specifies that the card format is disk-like. 













Byte 3 specifies that the card does not use any error-detection codes and 
S€s not reserve any memory for storing them. 


Bytes 4.17 (TPLFMT_OFFSET) specify the absolute byte address of the first 
ta byte governed by this tuple, as a 32 bit number with the LSB first. 


bytes 8..11 (TPLFMT_NBYTES) specify the number of bytes in the partition, 
Sa 32 bit number with the LSB first. 
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res 12.-13 (TPLFMT _BKSZ) specify that the number of data bytes in each 
ay ock in the partition is 200H ie the block size is 512 bytes (as 
wcommended by the standard). 


oo 


s 14..17 (TPLEMT | NBLOCKS) specify the number of data blocks in the 
and is stored as a 32 bit number with the LSB first. 


gyce= 


garcition £ 


3.3.5 Organisation 


is tuple specifies that the partition is organized into a file system 


m 
(byte 2) and has a DOS format (bytes 3..6): 
a eee ee 
se IS eo Bytes 
[a TPL_CCOE CISTPL_CRG (44H) | [és] 
aa rE a 

TPL_LINK (06H) | 


; 3 

r2 TPLCRGTYPE_FS (OOH) | 
t . - : 
r5..5 | TPLCRG_DESC ("90S",0) | [ec [ae]s3ico) 





3.3.6 No Link 
whis tuple specifies that long-link operations should not be performed: 


Hex 


gyce | Gy |as5 | é | 3 | 2 | 1 | G | Bytes 
o | TPL_COOE CISTPL_NOLINK (14K) | | 14] 
1 | TPL_LINK (00H) | jeal 


3.3.7 End of List 


This tuple simply indicates the end of tue CIS: 


Hex 


ae lor de oe ea] a to: Cayses 
a | TPL_COOE CISTPL_ENO (FFH) [Fi 
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y. File formats of built in PIMs software 


4.1 SPREADSHEET 


mse file format is LOTUS 1-2-3 release 1 (the extensicn is -WKS). 


4.2 EDITOR 


gine file format is ASCII. The following control csdes buried in the file 
are interpreted: 


crn i= TAB 
cra M CR 


all other control codes are saved and restored unchanged except for null, 


which will terminate the load. 


end of line (wordwrap) is saved as <SPACE><CR LF>. End of Paragraph is a 
single <CR LF>, or <CR LF><CR LF> if preceded by a space. 


zach paragraph can be up to 32KB in size, and there can be up toa approx. 
5,000 paragrapns per document. 


It is not necessary for the file to be terminated with CTRL-Z. 

If leading from the Editsr into another program, it may be necessary to 
remove the <CR LF> within paragraphs, otherwise two spaces will appear at 
the wordwrap point. 

<Example of the save format>: 

The<SPACE>Editor<SPACE>itsel £<SPACE>is<SPACE>very<SPACE><CR LF> 
load<SPACE>tolerant.<CR LF> 

<CR LF> 


This is one paragraph. 
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4-3 ADDRESS BOOK 


is a flat file database. The indexing is done dynamically at 


mis . ; : 
ateae and not built into the file fornat- 

ae 

ae file format is ASCII. 

o, 

ach record can be made up of any number of fields up to a maximum of 
scord size of 32KB. 


ch field is variable length from 1 to 255 characters. 


yecores are separated by <CR LF><CR Lr>. 


me first field in each record is used by the program for SORTING and to 
arse the TELEPHONE number. It is laid out as 


gave (variable length) <SPACE>TELEPHONE (variable Length) - 


“se NAME is sorted, and the TELEPHONE number parsed. 


z£ a line is proceeded by a semi-colon, it is a comment, and is not 


erinted. 
cixample:> 


y smith, Shara (07435)11111<CR LF> 
product Planning<CR Lr> 
Yara, Japan<CR LF> 


CR LF> 
Met on February 1,'90<CR LF> 


<C2 LF> 


Peter Norman, AAA Software (206)1111111<cCR Lr> 
Yanager, OEM Accounts<CR LF> 

<CR Lr> 

etc... 


4.4 DIARY 


The file format is also ASCII. Appointments, repeated or one-off are only 
Stored once. Alarmed appointments are stored with the prefix ‘@'. 


Repeated appointments are with ome of the following prefixes: 


a daily repeat 
a non-weekend 
¥ weekly 

a monthly 

Y yearly 


This is language independent (it is always stored as d,n,m and y whatever 
@ language) . 


Avcointnents can be up to 220 characters in length. 


tines are stored in am/pm format (e.g- 10:30p) as hh:mma (for a.m.) or 
Amp (for p.m.). 
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pine ranges are stcred with a hyphen (e.g. 10:30a-11:30a). 


pates are stored in English format (dd/mm/yyyy) . 


eexamples>: 


6/12/1990 My birthday today<CR Lr> 
12:00p Squash with Peter<CR LF> 
8:00p- 9:00p Xmas drinks<CR LF> 
1/01/1991<CR LF> 
11:00a Arrive<CR LF> 
11:30a Cup of coffee<CR LF> 
11:30a Read newspapers<CR LF> 
g@ 11:50a Eat luncn<cR LF> 
@ 4:00p Get ready to go home<CR LF> 
4:30p Go home<CR Lr> 


4.5 TODO 


tie file format is ASCII. Each item is contained on a line of up to 255 
characters. 


The first character is a <SPACE> if the item has not been ticked as done. 
If it is ticked, it contains the character '#' (ASCII 251). 


Each item is separated by <CR Lr>. Blank Lines are deleted on load. 
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g. Diagnostic Software 


qie system includes an extensive diagnostic utility, DIAG, which can be 
run from the DOS command line to test many aspects of operation of the 
ystem and attached peripherals. For details, see the description of the 
plaG utility in the "PC-3000 Operation Manual". 
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g. Boot and Power On Self Test (POST) 


myeare are tnree types of boots on the Pc-3000: 


1 A warm boot, caused by pressing Ctrl-Alt-Del or jumping to the reset 
vector with 1234H in the reset reason at 00472H of the BIOS data 
area. 

2 A chilly boot, which happens whenever the machine is reset or boctac 


(otner than a warm boot) with a valid secure SRAM area. 


3 A cold boot, which happens whenever the machine is reset or booted 
and the secure SRAM is invalid. 


2C-3000 memory devices are sslit into pages of 1é6KBvte each and the CEU 
address space is split into frames also of 16KByte each. 


6.1 Common Boot Initialisation 
The four pages of the BIOS ROM are mapcred into the ton four frames of “the 
jMBvte CPU address space (FOOOOH..FFFFFH). The PC sound generator is 
switched off. The NUM, CAPS and SCROLL LOCK indicators on the LCD status 
panel are all lit, then the DMAC, PIT, PIc and PPI are all initialized. 
on cold and chilly boots, the CPU speed is reset to 1OMHz-. Then the 
copyright message is displayed and a block of I/O registers to be used as 
scratch ar22s are tested. 


The machine then pauses far about two seconds, checking whether the B or 
R keyS are pressed. If R is pressed, the machine will force a boot fron 
drive C: (the ROM disk). If B is pressed and C was pressed at the starz 
of the boot, a cald boot will be forced. After the pausa, the LCD status 
panel is cleared. 


6.2 Warm Boot [Initialisation 


On a warm boot, no memory testing is carried out, the machine just 
continues with the BIOS initialisation. 


6.3 Chilly Boot Initialisation 


The first stage of a chilly boot is an initial test of the memory mapper 
(see “Exercizing the Memory Mapper", section 6.7). Then the SRAM size is 
retrieved from secure SRAM, where it was saved on a previous chilly boot, 
ra a non-destructive test of the specified amount is carried out as 
Sllows. 


Fer each byte of the SRAM, the byte is read and its value preserved. A 
Pattern is written to the byte, then checked. The pattern is inverted, 
then written and checked, and finally the original value is restored. 

Control then passes to the PSRAM test in the cold boot initialisation. 


6.4 Cold Boot Initialisation 


The first stage of a cald boot is an initial test of the memory mapper 
S€e "Exercizing the Memory Mapper", section 6.7). 
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6.5 SRAM test 


e SRAM is then sized (see "Chip Sizing", section 6.3) assuming a 
ximum of 1 chip of 16 pages (the maximum the ASIC can control). The 
“acnine then performs an address Line fill and check (see "Address Line 
gest", section 6.9) and an EMS mapping test (see "EMS Testing", section 
§.10) on the SRAM. Finally the SRAM is data tested (see "Data Integrity 


mest", secticn 6.11) and its size saved in the secure SRAM data area. 


Led 
to 


me banner is then redisplayed (as the screen was destroyed when the SRAM 


rest was Carried out) with the SRAM size. 


6.6 PSRAM test 


the PSRAM is sized assuming a maximum of 4 chips of 256 pages, and the 
result stored in secure SRAM. Next the address Line fill and check is 
serformed, followed by the EMS mapcing and data tests. Finally, the total 


PSRAM size is displayed and BIOS initialisation takes place. 


6.7 Exercizing the Memory Mapper 


an initial test of the memory mapper is performed by mapping a page of 
tse BIOS containing a special signature to each frame in the CPU address 
space and checking that tne signature appears in the relevant frame. 


6.8 Chip Sizing 


Chip sizing is carried out as follows. Given a maximum number of chips 
and pages per chip, map in each page and write a null to the byte at 
offset 0 ta initialize the device before sizing. Starting with page 0 of 
the first chip, map in the page and check for an ID string. If the ID is 
not found write the ID string followed by the page and chip numbers. If 
the ID for page O is found, the page mapping must have wrapped back ta 0 
and the number of pages in the chip is then known. This is then repeated 
with any other chips. 


If the page 0 ID is not found before the maximum number of pages is 
exceeded, then the previously tested chip must have been the last 
physical chin and the number of chips is then known. If a chip contains a 
different number of pages than previous chips, or a page contains an ID 
from a previous page or chip, the sizing is terminated with an error. 


6.9 Address Line Test 


Given the memory size determined by the chip sizing, all pages of all 

Ships are filled with OFFH. Next, on each page, a pattern is written to 

the addresses corresponding to each address line e.g. AQ=offset 1, 

Ml=offset 2, A2=offset 4, A3=offset 8 etc. Each byte written to is 

Compared against OFFH before the write, as is every unwritten byte. After 
l pages on all chips have been written to, the patterns are checked to 

€ftsure that a write to one page hasn't written to another. If this has 
Poened the test is terminated with an address line error. 


6.10 EMS Testing 


me EMS mapping control for a device is checked by mapping the first page 
that device to each frame in the CPU address space in turn, and 
stecking that a write to any other frame does not write to tne currently 
“Cupied frame. 
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6.11 Data Integrity Test 


an the memory size determined by the chip sizing, every page of a 


al - ; 
vice is data tested as follows. For each page of the device, a pattern 
"written ts every byte, then every byta is read to check it is still 


8 aing the pattern. This process is then repeated with the pattern's 


pnplement, after which the page is initialized to a default value (0). 


6.12 POST Error Codes 


I/O register test failed because a value read from a 


9001 : : 
register wasn't the same as tne value written to it. 

9002 Initial test of the memory mapper failed because the BIOS 
signature could not be found in the frame that the signature 
page was currently mapped to. 

003 Chilly boot SRAM test failed because a value read from a 
byte did not match the value written to it. 

9004 Add@ress line test failed because a byte was found to contain 
a value written to another address. 

0005 Data test failed because a byte didn't hold the pattern 
written to it. 

0006 Unused 

0007 Chip sizing failed because a page on a chip contained the 
signature written to an earlier page on that chip. 

0008 Chip sizing failed because a page on a chip contained the 
signature written to a previous Chip. 

0009 Chip sizing failed because the chip size didn't match the 
size of previous chips. 

QOOA EMS mapping test failed because a write to an unoccupied 


rame wrote ta the currently mapped page. 
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3 power Management 


7.1 Overview 


seficient power management is of great importance on a battery cperated 
sacnine, in maximizing the operating time per set of batteries. Software 
slays 2 key role in power management on the PC-3000. This chapter covers 
atl of the power management aspects of the machine, how they should be 
gsed and how they are all connected. 


yote that the names in capitals (LPSER etc.) are symbols defined in 
section 2.2.5 which specify the bits which set the various states 
gesczibed. 


7.2 Low Power Mode 


yote that the following devices can be turned on and off software 
control: serial port, parallel port, audio amplifier, LCD, keyboard, 
einer, For information on controlling and monitoring power modes, see 
ssat Low power mode" and "Get low power mode", in section 2.2.5. 


7.2.1 Serial Port (LPSER) 


tre serial port power is off until INT 14H is called and turns off when 
INT 14H exits, allowing serial port communication while minimizing power 
usage. Most application pregrams do not use INT 14H for serial 
communication so would require serial port power to ke permanently on. 


7.2.2 Parallel Port (LPPAR and LPPRY) 


The parallel port power is off until INT 17H is called, when power is 
applied to the parallel port. Most application programs use INT 17H for 
printing so keeping the parallel port power of= will save power and 
aplication programs should still work. 


Once power has been applied it is only turned off on exit from INT L7H. 2f 
LPRF is not set. If LPPRF is set then power will only be turned off when 
the machine is powered off. The LPPRF function is used for printers that 
fannot cope with the parallel port lines turning on and off frequently as 
bower is applied and then removed. 


7.2.3 Reserved 


7.2.4 Keyboard (LPKSD) 


If the keyboard detects polling (see “Keyboard Polling", section 7.4) 
€n the machine will stoo the processor. An event, such as a keypress, 
l wake the processor up. 


7.2.5 Timer ticks (LPTIM) 


er O8H (timer tick) is normally generated 18.2 times a second, but can 

tirusned off to save power. While not all application programs rely on 
id many game programs do, so turning ticks off may stop games working 
Tecely. 
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7.2.6 Stop Processor (LPSTP) 


gropping the processor turns off the power toa the CPU. This may cause 
roblems fcr hardware whicn uses DMA. Setting this option stops the 
recessor from ever being turned off (except when the machine powers 


down) - 
7.3 Power Management State 


7.3.1 Auto Power Down Timer (COUNTSET) 


after a keypress or a long pericd of activity (INT 16H not called for two 
system timer ticks), the auto power down time is reloaded. When the auto 
cower down time has been loaded the COUNTSET bit stops the APD counter 
from being reloaded. If this bit is not set then the counter will be 
reloaded on the next INT 16H service 01H or 11H or the next HLTPCLK. The 
APD counter is always reloaded on a key press/release. 


7.3.2 Keypress (REYPRESS) 


pressing any keyboard key sets this bit. This bit can be cleared and 
tested to see it a keypress or release has occurred. 


7.3.3 Keyboard Looping (KEYLCOP) 
If the system is polling the keyboard and therefore probably not doing 


anything, this bit is used to show that the system is in an idle state 
(see "Keyboard Polling", section 7.4). 


7.3.4 Keyboard Read (KEYWAIT) 
The system is inside INT 16H function 00H or 10H waiting for a key. If ne 


character is available inside a keyboard read then the system calls 
ELTPCLK. 


7.3.5 User Requested Power Down (USERREQ) 


The user has requested a power dewn. Used by software that is active but 
Would like the machine to power down at the next auto power down request. 


7.3.6 Always Power Down (MUSTAPD) 


Any auto power down request will be granted. This option can be set by 

the user if they do not want APD to be based on system activity. USERREQ 

and MUSTAPD are quite similar. USERREQ is intended to be set and then 
fared by application programs, MUSTAPD is for the user ta set once to 
@ sure the machine powers down. 


7.3.7 Force Power Down (FORCEPD) 


sea to make sure the next auto power down request will actually power 
N. After a power down this option is cleared. 


7.3.8 Inside POW_HLTPCLX (HLTPCLR&) 


ise by the system to flag that it is inside a HLTPCLK, and therefore 
e. 
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7.4 Keyboard Polling 


order fer the system to save power it must be able to detect when the 
stem is inactive. When the system is just displaying a prompt it may 
icok inactive, but is normally very active calling INT 16H service O1H. 


wr 
tn 


wha syStem detects how active it is by counting how many calls are made 
zo INT 16 service 01H and 11H (keyboard status and keyboard extended 
gratus) over a time period (1/18.2 of a second). If a keyboard status 
read is made within the current time period then the call count is 
jncremented. If the call is made and the time has moved to the next time 
seriod then the last tine pericd's count is used to determine if the 
gvstem is active. The count is compared with a Low power thresnold value 
that is dependent on the clock speed, if the count is above this value 
then the KEYLOOP bit is set. If the loop count is below the low power 
rhreshold value then the KEYLOOP bit is cleared. 


after a long veriod of activity (when keyboard status has not been called 
égr over two time periods), i= none of tne force auto power down bits 
(USERREQ+MUSTAPD+FORCEED) is set then the APD timer is reloaded. 


on a keyboard status when no character is avallable and KEYLCOP and LPKSD 
are set then the system has detacted inactivity so Lt calls HLTPCLK 
serding the machine to sleep, waiting for an event to wake the machine 


uD - 

7.5 Halting The Processor (HLTPCLA) 
Stcpping tne processor and clock can save a lot of power. HLTPCLK turns 
off power to them. When an event occurs (any type of interrupt) the 
machine will wake up the processor and return to the user. The user can 
then test for the required event. Keyboard read uses this method to save 
power, only returning to the user when a character is available and 
spending the rest of the time asleep. 
ELTPCLK will not turn off the processor under the following canditions: 


> LPSTP is set. 
, A key is pressed (key repeats would not be generated). 
* The expansion unit is powered. 


sf There are scan codes waiting to be serviced. 


7.6 Auto Power Down 


The auto power down time can be set using SETDLY. The APD time will be 
Teloaded on every key press/release and if the system detects activity 
(see "Keyboard Polling", section 7.4). 


When the APD count is reached a request for an APD is made. This request 
Wily only be granted if the system is inactive (KEYLOOP) or if one of the 
ce power down bits is set (USERREQ+MUSTAPD+FORCEPD) . 


bn . : 
After an auto power down the FORCEPD bit is cleared. 
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7.7 Processor Clock Speed 


qgne processor clock speed can be set ta sseeds fram 1LOMHz to 1MHz. 
glowing the clock dramatically reduces the amount of power usad by the 
ystem, but will of cosurse make it take longer ts execute code. If no 
gignificant execution is taking place and the processor clock cannot be 
gcopped, you should reduce the processor clock speed to save battery 


jife- 


after a low AA battery warning, the processor clicck speed is reduced ta 
reduce the drain on the batteries. It is restored automatically when 
fresh batteries are inserted. 


7.8 Direct Power Switching 


t= is possible to turn power on to specific parts of the machine rather 
ethan use low power mcde. SETCPS can be used £5 turn on or off the power 
eg all major parts of the system (Serial, Parallel, Audio, LCD, 
txpansion). Serial Communication software cculd switch on and off the 
serial port at the required time. Acplicacicns that print could turn of 
the parallel port power once they have finished using the printer so the 


machine would not have to wait for the next sower down before turning of 
power to the parallel port. 


If the machine powers down and the system is set up for serial interrurcts 
(serial interrupts unmasked and the interzrust vector pointing away fron 
the BIOS), then the machine will not turn off the serial port buffers or 
the DVC clock. This means increased power consumption while the machine 
is off, but a serial interrupt will wake the machine up. Use SETPDS to 
turn off the serial and parallel port power on a power down if this 
eption is not required. 


7.9 Timer Control Services 


The timer control services are an excellent way of saving power. Pausing, 
Waiting for a key or timed polling can all be handled through the timer 
Services. While the machine is pausing HLT®CLK is called to save power. 


A timer service can be used to keep the machine ticking over. A good 
example of this is a clock. The clock only needs to be updated once a 
Rinute or once a second. While the clock is not being updated the machine 
Can be in power saving mode. 


7.10 Reserved 
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xt 2: HARDWARE 


3 general Information 


ae PC-3000 is an ultra-compact palmtop computer with integral keyboard, 
“een and memory card drives. It consists of the following components as 


grandard : 
Main board. 


Microprocessor, read-only memory (ROM), random access memory (RAM) 
and input/output (I/C) interfaces. 


‘ Liguid crystal display (LCD) unit. 
A large-capacity LCD with 640x200 pixel configuration. Adjustable 
tilt feature for better visibility. 


e Two PCMCIA-specificaticn memory card drives, conforming with 
Revision 1 of the svecification. 


e Power supply unit 
) Integral keyboard. 
i) Speaker. 


* Serial input/output (SIO) connectsr for RS-232C interface, via 
opticnal serial adapter. 


e Parallel input/output connector for Centronics-type printer, via 
optional parallel cable adaptor. 


: Expansicn connector to accept external expansion options for the 
PC-3000. 


¢ AC adaptor connector. 
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g. Principles Of Operation 


9.1 Introduction 


qnis Cnapter describes the basic PC-3000 functions, focusing on the 
interaction between functional units and blocks and some characteristic 
circuit operaticns. Details of each block are contained in subsequent 
chapters. 


9.2 Microprecessor 


The PC-3000 uses the an MSM80C38A mpu (10 MHz versicn). This is a CMOS 
version of the standard 8088 processor, and is operated in maximum mode. 


9.2.1 Clock 


The precessor operates at a master clock frequency of 10 MHz, derived 

rom a 20 MHz oscillator. To reduce average power consumption, the gap 
between successive bus cycles is controlled by the Spc ASIC (czBcG 
register), which can vary the gap between 0 and 31 clock pericds (0 to 
3.1 micreseccnds). In effect, this varies the average clock speed between 
10 and approximately 1 MHz. 


The clock can also be stopped by the spc ASIC, by clearing bit 7 of 
register CCNTR or PCNTR. An interrupt can set the bits, causing the clock 
to restart. 


9.2.2 Mininum/maximum mode 


The processor operates in maximum mode. 


9.3 ROM 


The PC-3000 contains a 1024 KByte (128 K x 8) MASK ROM and a 128 KByte 
OTPROM (one-time programmable ROM) . 


The ROM contains the follcwing: 
* Initialization: BIOS cpu reset software. This provides the system 
Start-up sequence after a power om or system reset. (A system reset 
also carries out the Power On Self Test (POST) described in chapter 
6.) 


BIOS (basic input/output system) : Supports I/O devices, provides 
extensive extended BIOS services and a bootstrap loader for DOS. 


Drive C: The applications and utilities built into the Pc-3000, 
including SETUP, which enables the user to set up or update system 
Modes and parameters with the SETUP key on the keyboard. 

% . 

ROM Library: Support for the application programs. 
9.4 RAM 


Re PC-3000 is fitted with two types of RAM device: PSRAM and SRAM. 
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pSRAM (pseudo-static RAM) is refreshed using distributed refresh mode 
wnile the CPU is powered. A refresh cycle occurs every 15.13 
gicroseconds. When the CPU is powered down, the PSRAM is held in self- 
refresh mode. 


petween two and four 512 KByte (512 X x 8) PSRAM devices may be fitted. 
2SRAM is used for system memory, drive E and LIM EMS. 


SRAM (static RAM) is powered at all times, from the AA batteries or 
Lithium battery. A single 128 KByte (128 K x 8) SRAM device is fitted and 
is used for vital configuration data, video data, character fonts and 
drive DO. 


Tne processcr can address 1 MByte of (legical) memory. The PC-3000 memory 
mapping hardware divides this area into 64 16Xavte pages each of which 
has an associated mapping register (read/write). 2KByte (SRAM) and 4KByte 
(PSRAM) segments of RAM pages may also be individually write-protected. 
This means that the memory map is extremely flexible. 


Memory mapping is used tc implement a number of features, including LIM 
EMS 4.0 (exranded memory) and PCMCIA memory card access. 


9.5 Memory Cards 


The PC~3000 has two memory card drives which canform with PCMCIA 
specification release 1. Card insertion is detected by the card 
connector, which generates the MCDA or MCDB interzupt. 


The memory card is accessed by using the memory mapping facilities. 


Card ejecticn is detected using a mechanical switch, which generates the 
MCSA and MCS2 interrupts. Removing a card generates the MCDA or MCDB 
interrupt, which causes the BIOS to turn off the power to the appropriates 
card connector. 


9.6 Interrupts 
The PC-3000 uses two levels of interzuct: 
High priority - connected to the NMI pin of the processor. 


Low priority - connected to the M8259 interrupt controller. This 
Plloritizes the interrupts into 8 further levels, according to their 
Source. 


9.6.1 NMI Interrupts 


Mere are two types hardware which can produce NMIs on PC-3000: IBM Pc- 
Smpatible (I/O bus input check) and PC-3000 specific (such as power 
agement and keyboard) devices. 


tf the NMI is not PC-3000 specific, the NMI vector is read from 
moo: 0000BH as usual. If the NMI is PC-3000 snecific, the NMI vector is 
ad from the system configuration registers NMIO8..NMIOB. 


ws Can be enabled or disabled by setting the NMI mask (I/O register 

t H). Individual NMI sources may also be enabled or disabled by writing 

Spe he appropriate bits of the SISE register. To disable all Pc-3000 
Slific NMIs, clear bit 7 of the SISE register. 


The NMIs are as follows: 
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Source Cleared by 


Name 

recuk {/Q checx on expansion bus Write M8255 Pas 
int Keyboard matrix Read SC2 
expt Expansion unit switch Read MIR 
wast! AA dattery levet Read PSIR 
was AA Sattery levet Read PSIR 
List Lithium cet level Read PSIR 
exalt Expansion battery level Read PSIR 
x80 Excansion Dattery levet Read PSIR 
ABL Memory card A battery level Read PSIR 
yeBL Memory card 3 battery level Read PSIR 
ACPUR AC cower levet Read PSIR 
RICINT Real time clock Read RTI 
Tic! OTC tick timer Read TKI 
TIM! OTC timer Read TME 
SPCA Activity detector Read ACM 
pat2z Acdress trap 2 Read AT22 
xBP0 Keyboard power down register Read SC2 
NCHPA Memory card A write protect Read MIR 
NCEPS Memory card 3 write protect Read MIR 
MCDA Memory card A detect Read MIR 
neoB Memory card 8 detect Read M[R 
wav Memory access violation Read MAV2 
vint Keyooard wake-up Read SIS2 
nCSA Memory card A switch Read MIR 
MCSS Memory card 3 switecn Read MIR 
exsw Excansion unic switch Read MIR 
SKE! Sertal keyboard enanled (not used) Read SISrz 


eae 


9.6.2 Other Interrupts 


The M8259A PIC supports the following eight levels of interrupt: 






Source 








MB2S3 PIT cuTO 
Keyooard receive logic 
Cn expansion bus 

On expansion bus (or secondary serial controller) 
Cn excansion bus (or primary serial controtler) 
Cn expansion 

On expansion bus 

(low) Cn expansion bus (or parallel porc) 










mi On 6 Pl ee 






9.7 Direct Memory Access (DMA) 


the PC-3000 supports four DMA channels via the M8237A DMA controller, 
sina has additional page registers to extend its addressing range to 1 
yte. 


These Channels are used as follows: 


Latched M8253 OUT I (refreshing PSRAM) 
Available on expansion bus [(T] 
Available on expansion bus [2] 
Avatlaple on expansion bus (3) 





Notes: 

(2) Normally used by an SDLC serial controller on an IBM PC, if fitted. 
{2} Normally used by a floppy disk controller on an IBM PC, if fitted. 
(3) Normally used by a hard disk controller on an IBM PC, if fitted. 


The extra page registers are as follows: 
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Page register 






Page register 2, channet 2 
Page register 3, cnannei 3 
Page register 1, channet 1! and 0 






pits 3 to 0 of the page register represent the extra address lines (A19 
to Al6) required to access 1 MByte. Bits 7 to 4 are ignored. 


9.8 System Expansion 
fhe PC-3000 supports the following standard I/O devices and I/O ports: 
k Two memory card drives 


x Liquid crystal display 


x Keykoard 

* Serial port (RS-232C) 

* Parallel port (Centronics) 
& Speaker 


The unit may be extended by connecting an expansicn unit. 
9.9 Power Management 


9.9.1 Power generation 


The PC-3000 has three distinct power sources: AA batteries, AC adaptor 
and a Lithium cell. The AA batteries are the main power source unless the 
AC adaptor is connected. If the main power source fails (e.g. the AA 
batteries are being changed), the Lithium battery is used to power the 
two ASICs, SRAM and PSRAM, although it only provides power to the PSRAM 
for 3 minutes. The Lithium battery does not provide enough power to turn 
on the Pc-3000. 


The main supply is +5V, with all other voltages derived from this under 
the control of the SPC ASIC: 


? The -VEE supply is the contrast veltage for the LCD display, which 
may range from 0 to -16V . The level is controlled by the DVC ASIc 
LCD contrast controller. It is only generated while the LCD is 
turned on. 


The VPP supply is a +12V supply used to program Flash Memory PCMCIA 
cards. It is only generated when requested by programming the ROMP 
register. 


9.9.2 Power monitoring 


The status of all the PC-3000 power supplies can be monitored by reading 
© power status register, PSIS: 


Sic 


Signal Oescription 
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a 2 amy | 
AABLI AA datteries low 


set, 


- 


f 
AABLO {f set, AA batteries flat or removed 
5 LISL If sect, Lithtum bactcery flat 
rs EUBL? If sec, expansion unic suopiy low 
3 ELBLO If set, expansion unit sunpty flac 
2 MCABL (f set, memory card A batceries low 
t MC3BL {f sec, memory card 8 batteries low 
a EXTPUR {f set, external power supply low 





qne PSINT interzupt is generated if any of these signals goes high, if 
the corresponding bit in the power source mask register (PSIE) is set. 


9.9.3 Power control 


ay writing tc the SPC ASIC's PCNTR and DVC ASIC's PMEN registers, the 
gioS can conserve power by turning cff unnecessary devices, stopping the 
cpU clock or powering down the PC-3000. If the CPU clock is stopped, it 
vill be restarted by the next interrupt from the keyboard (key press) or 
timer (system clock tick). Since stopping the clock also removes power <5 
tie PSRAM, you should not use this option in application programs. 


fhe PCNTR register is bit-significant: 


Sic | Controls | 
i 
17 CPU power | 
ie CPU and PSRAM power 

Excansion unit power 

06 Automatic shut-down disable (see note 2) | 

03 LC power 

02 Audio amo power 

o Paratlel port Suffers 

00 Sertal port burfers 
Sotes: 


1 Setting the bit ta 1 enables power; resetting it te 0 disables 
power. 


2 When bit 4 is set (1), if the main power is lost the ASIC will 
automatically power down by setting all bits other than 6 to o. If 
bit 4 is reset (0), the BIOS must detect and handle power loss. 


yo. System Information 


10-1 Main Memory Map 


FFFFF 






Faoco 


The B10s 
Cana XBICS) 
RLI page frame 
(60K) 


APPS page frame 


FoooG 





e€goco 
E0000 
o8oco 
ococo 
ceoco 






CCM page frame 


BIOS and XBICS data 





csoco 

















cocoo 
CaA video buffer 
88000 
MOA video buffer | 
gooco 
agcoo EUM page frame 
66x) 
agoco 
: TPA : 
| 
00400 
Seige Lees ete 
GY: 
BIOS Basic Input/Output Systen 
BIos Extended BIOS 
XI ROM Library interface 
WPS Built-in applications 
cM Credit Card Memory 
CGA Colour Graphics Adaptor 
MA Monochrome Display Adaptor 
2M Expanded Memory Manager 
TPA Transient Program Area 


kr details of the BIOS, extended BIOS and interrupt vectors, see "The 
Mos" (chapter 2). 
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10.2 Display Memory Map 


qgne display RAM is used as follows in the various display medes 
supported: 


Address 


SFFFFH 


3COCOH 
SBFFFH 


38C0CCH 
37FFFH 


310C0H 
30FFFH 
BoocoH 





The memory crganisaticn in each mode is as standard for these display 
adaptors. 


10.3 System Block Diagram 


ADOR 
SER{AL PORT 
(oS 
PARALLEL PORT 







CONTROL} jA(7:0]} 






A(16:8] 







ACI9:03 
O(7:0] j6US 
CONTROL 






cel 8} 










LEVEL SCAN] | SENSE 







PSU KEYSCARD 


MEMCRY CONTROL 
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10.4 I/O Address Map 


mine PC-3000 uses the following I3M-ccmpatible I/O addresses. For details 
of the non-standard I/o, 
(secticn 11.3). 


asic" 





coc. .0OF 
ar0. OF 












020. .021 
022..03F 








040. C43 
Oo. .OSF 













278. .F 


Due ts parcial deccding of addresses, do not use these addresses. 





"Tne SPC ASIC" 


(section 11.2) and "The pvc 





Oevice inout 





MB237A OMA controller 








M8253 PIT concroller 
M8255 port 8 


o 
OMA page registers 2 
CMA page registers 3 

OMA page registers 0 41 
—_ 


NMI mask control bit 


Printer cata latcn 


ree 


Printer control latch 
ow 


M82508 serial controller 


Printer data latch 
wre 


Printer control latch 
-w 


MOA 6845 address register 
MOA S845 data register 
MOA control register 

ew 

MOA status 

-w 

Printer data latch 

ow 


Printer control laech 
re 


CoA S845 address register 
CGA 585 data register 


CGA mode control 
CSA colour select 
ew 


Clear Lignt pen latch 
Set ligne pen latch 


ATT register 
se 


M&2S08 serial controller 


SPC {/O Key register 


MB259A Interrupt controller 
= 


Oevice outsut 


M8237A CMA controller 









M8259A interruct controller 
M8253 PIT controller 
ow 


MB2S5 part 
MB2S5 port 
M8255 pore 


Printer data latcn (3] 
Printer starus (1} 
Prineer control laten [1] 


M&2508 seriat controller [23 


Printer data latch (1} 
Printer status (TJ 
Printer controt latch {1} 


Tw Cl 

7 GCI 

we Gl 

** GC] 

MOA status G] 

ae GC! 

Printer data latch [1] 


Printer scatus [1] 
Printer controt latch (1] 
ow 


*~ (3) 
CGA 6845 data register (31 


* GI 


CGA status register (3] 
sa Gy 


ew Gl 


ATT register [4] 


=e 3] 


M82508 sertal controller (2] 


(5} 



















(1] The printer port may be configured to appear at its primary address 
of 378..37F, its secondary address cf 278..27F, or the MDA printer 
port address cf 38C..3BF. It may also be disabled. 


{2] The serial port may be configured toa aprear at its primary address 
of 3F8..3FF, cr its second address of 2F8..2FF. It may also be 
disabled. 


(3] The LCD controller may be configured to appear as a CGA/ATST 
emulation at address 3D0..3DF or as an MDA emulation at address 
3BO..3BB. It may also be disabled. 


{4] The ATT register cnly appears if AT&T mode is selected, which is not 
used on the PCc-3000. 


With the exception cf address 8400, addresses akove 3FF normally wrap 
around, t2 map to the range 000..3FF. However, if the ASIC control 
registers are unlocked (by writing 44H ts address 8400H), this address 
wrapping is disabled. 


Accesses to devices within the SPC ASIC do net appear on the expansion 
bus, except for the NMI mask register. 


10.5 Character Sets 


There are two character sats. The ASCTZI characters, codes 0 to 127, are 
the same in beth character sets: 


qa 1 23 4 S$ 6 7 8 Y 10 11 12 13 1% 18 16 17 18 19 















Eee ee ae elstalee ae 








&% 

j H<f=|>|7]e]a ejc|pl/e|Fle/x t[s|x[efajafo 
n {P[@/Ris|rfu vjulx|y z|c}sfai~[_-[-felefe| 
QS COUOEGEDROOooGeRooo 
m |xfujz|<|e[> a 





The remaining characters differ somewhat. In the default character set, 
they look like this: 


o 123 4 S$ &6 7 8 Y 10 14 12 13 % 15 16 17 18 19 


BRBARAAAAE 
SABFISAMAEBEECS 
dele fe]afal=|*fel-[s]elelal-[- [alata 
















ale[eiaelefofel-leledn 
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qne Scandinavian character set differs in a number of characters, as 
jndicated by double boxes in this table: 


o 1 2 3 & 5§ 6 7 8 9 10 1 12 13 1% 15 18 17 18 19 


alilelatala[aiol | fel [taeh 
fatal tla EEEEECECEGLS 


SADANENGORAECRRNGORG 





Note that there are also two alternative thicknesses of each character 
set, which can be toggled by pressing Fn-F6 if Popup is installed and. 
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yi. Main Board Unit 


11.1 Processor [sharp] 


ghe processor is the MSM80C88A. For a data sheet, contact the OKI 
Electric Co. 


11.2 The SPC ASIC 


The SPC ASIC is a custom device which contains much of the circuits of 
the PC-3000, including: 


# M8237A direct memory access controller (DMAC) 


* M8259A interrupt controller (PIC) 


® NMI controller 

* M8253 programmable interval timer (PIT) 

* M8255 programmable peripheral interface (PPI) 
* Memory mapping 


* Address trapping 


* Activity detection 
* Sound generator 
* Keyboard interface 


* Real time clock (RTC) and tick timer 


* catus panel controller 
‘ Clock generator 
* Expansicn bus interface 
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11.2.1 Block Diagran 


96kHZ 2OMHZ PSU CONTROL 3ATTERY LEVELS ROY 


a 












OMA PCWER 


gve CLE CLOCK 






















GENERATCR CCNTROLLER MANAGEMENT 
M8237a 
20 MHz 
“CLK 
enix AUI9:0) 13:0 Léa (19:01 
m7 16] TUFACE Orerie) EXPANSICN evarees 
ms: 8I— I/FACE ey 1 Trit tt Tt : rit iz {iy S tint 
wl (7:01 — st Titty Tiit 7 — Tit —— itil | 
ys {2:01 — 1/0 & INTERFACE EADY 
40/GT Hit UE TH | a HHH ll EN 
| INTERRUPT SER TAL PPI ACTI TRAP PIT SwG 
INT Sie €XP 3US}M8255 M8253 
EN MATRIX 
: SCAN 
SENSE 






NM{ 


CONTRCLLER KEYSOARD 


CONTROLLER 





wit 





l 


al |s 
sound 


11.2.2 SPC ASIC Pinouts 







Description 





1 Memory map mode setect for OVC (output) 
2 OCLX OVC ASIC clock, 1!CMHZ (outour) 

3 SPTt Serial port interrupt (inout) 

& PPT Parallel port interrupt (input) 

5 NPS23 PSRAM 3 select (output) 

6 NPSAZ PSRAM 2 select (output) 

7 NPSR1 PSRAM I select (outpuc) 

8 NPSRO PSRAM 0 select (output) 

9 NRCM1 ROM 1 select (output) 








RCM O select (output) 









1 NOTP1 OTPROM 1 select (output) 

% c Pover supp 

3 woTPQ OTPRCM QO PO celace (output) 

% NJCR PCMCIA register select (output) 
5 NJEDB PCHCIA interface enable (output) 
16 MJEDA POMCIA interface enaple (output) 
7 GxC Ground 





ig WLCE PSRAM cutput enable (output) 
PSRAM write enable (output) 









CPU power enable (output) 






21 NPSRPE PSRAM power enable (output) 
[24 NLCOPE LOD power enable (output) 
3 NAMPPE Sound output amplifier power enable (output) 






% NEXPPE Expansion power enable (output) 
2 NJCAPE Memory card A power enable (output) 









NJC3PE Memory card A er enable (output) 
27 NVPPPE VPP power enable (for Flasn memory) (output) 
MCSA Memory card A eject switch (input) 

MCS Memory card 6 eject switch Cimput) 
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SESEGEOASS \ settee 


61 


SHSSAEATSE | BANeaRaa28 | sencaraase | sayseanadsa | SRUEORER 


MHWRES 


vel 


ALE 
EA19 


EATS 


Reset switen (input) 
Expansion unit switen Cinpuc) 
Test point 

Power suooty 

Sound channel 1 Coutpuc) 

w 


Sound channel 0 (outpur) 
Ground 


Sound channet Q Courpurc) : 
Multiplexed system information select (output) 
cy 


u 
Multiptexed system information (input) 
w 


Scroll lock imdicator (output) 
Num locx imdicacor (ourpurc) 
Caos lock indicator Coutpuc) 
Card 3 access indicator (output) 


Card A access indicaror (ourput) 

LO backotane clock, 64 Hz (output) 

CPU watt from OV/expansion bus Cinput) 
Excansion bus reset Coutpur) 4 

Inout indicating parity error fron expansion bus 
Excansion bus ctock, SMHZ Coutpul) 

Power sucoly 

(nterruse Cinpuc) 

Interruse (inour) 

Interruat Cinpur) 


(nterrunt Cinout) 
Crcunda 

Interrust Cinmout) 
Interruot (Cinpuc) 

PSRAM power down (input) 


Indicates last cycle of DMA sequence Coucput) 
OMA acknowledge (outsut) 

OMA acxnawl edge Coutput > 

OMA request (inout) 


OMA acknowledge (output) 

OMA request (input) 

DMA acxnowledge (outsur) 

OMA request (imout) 

OMA cycle in progress Coutput) 
System cus daca line 

u 


Power sucoly a 
System Sus cata line 
i] 


Ground 

System bus data line 

{/O write strobe Coutput) 
{/0 read strobe Coutout) 
Ground 

96kHZ crystal Cinput) 


Power susoly 

Memory write strobe (output) 
Memory read strove (output) 
Address lines valid (output) 
System Bus address line 

iy 


Power sucoly 
System Dus address line 


Ground 
System Dus address tine 
cy 


10 EAS ~ 
11 5AG o 

112 EAS je 

113 ead 7 

{16 cAl ” 

115 EAC . 

116 Not used 

V7 Not used 

118 KIg9 Keyooard sense line (input) 
wg KIg 

120 KI7 ” 

121 yvcc Power supoly 

122 KI6 Keyboard sense line (inpuc) 
123 K(S x 

126 KIS H 

125 KI3 z 

126 KI2 E 

127 CxO Ground 

1238 KI1 Keyooard sense line (input) 
129 x10 : 

130 Ks9 Keyooard scan tine (output) 
131 GxO Ground 

32 xt 20MHZ crystal 

133 x4 * 

136 vcs Power supoly 

85 KS8 Keyooard scan line (cutout) 
136 KS7 “ 

37 KS " 

138 KsS 

139 KS“ a 

140 Ks3 " 

161 KS2 s 

62 KSI 2 

43 KsO - 

1S. vor Power suooly 

145 CAi Cru acdress Line 


CPU acdress line 


Ceu acdress/dacta line 


Power sucoly 

CPu address/cata line 
Gu status (input) 
CPU status (input) 
CPU status (input) 


RQ/GT bus request/grant input/output 
Ground 

CU reset (output) 

[Interrupt (output) 

NMI Interrupt (output) 

CPU clock, ICMHZ (output) 

CPU ready (outpur) 





11.2.3 The SPC ASIC Control Registers 


The following registers can be used to control the SPC ASIC, but only 
ater writing 44H to the SPC key register, I/O address 8400H. Writing any 
‘ther value te this register locks the SPC I/O control. 












aadress Register Comment 
3600 Key register GOH read back if locked, O1H if unlocked 
3691 Limta Memory mao 1/0 base . 
B02 ENABLE See OVC ASIC description 
gL03 S2PS ” 
gecS LINO “ 
g.05 LoaT ” 
PCHTR Power control register 
gL07 CCNTR Clocx control register 
B08 Cpcs Cru clocx speed 
g.c9 RCMP PCMCIA programming controt 
gL0A PASR M8255 stacus laten 
BL08 PASR . = 
geoc kMIO8 SPC NMI vectars 
gLco NMIO9 i ” 
BL0E HMIOA ad i 









NMICS 










SPC interruot source register 


Bail SISE SPC interruot enaote 

8Li2 PSIR Power suooly int. register 
8613 PSIE Power susoty int. enaole 
BL14 PSIS Power sucoly sftarus 

ais ISIR {nternal service int. register 
R415 ISIE Internal service int. enaple 
BL17 MIR Memory int. register 

a°8 MIE Memory int. enaote 

RLI9 MIS Memory sCatus 

BLiA RSTR Cru reset source register 
R13 KSTR L@ status register 

B4iC aie 


8420 ATRO Acdress trap 

B21 ATRI ” 

2422 ATR2 i“ ” 

8423 ee: i . 

8424 MAVO Memory access violation 

8425 MAVI ” “ 

R425 MAV2 a nn 

8427 End Set : 

8423 Acz {so ACTivicy csunt register 

8429 ACR mm” uw 

BL2A ACR msb . a 

8423 ACM Activity mask register 

8&42C SwGO Sound cnannet 0 

8429 SwGO 2 2 

BLZE SwGt Sound channet 1 

8L2F SwG1 : : 

&30 SCR-ISCR Scan coce for tase key 

8431 ARR Keyocard auto repeat count 

&32 POR [sb Keyocard power coun 

433 POR msp = a 

oe WSRO Keyocard warm start scan code 

S WSR1 _ “ 

B36 WSR2Z me m. 

ree Z SKwR Single key waxe-up scan code 
we re 

ay TCR {sb OTC Sicx count regiscer 

1 TCR m “ 

&L2 TCR “ “ 

UL3 TCR msb id " 

ce TKI Iso OTC tick interrupe register 
TKt - ed 
TX! 63 bei 

KL7 TX! msb i ‘ 

a el tsb OTC timer interrupt regiscer 
TM td 


50 Yotas : 


ty 


counter register 
i 


Cimer control register 


These addresses shculd not be used. 
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11.2.4 LIM EMS 


qhe EMM.SYS installable device driver provides expanded memory management 
which complies with LOTUS/INTEL/MICROSOFT Expanded Memory Specification 
4.0 (LIM 4.0), with the following Limitations: 


1 


LS) 


Memcry mapping is in 16KByte pages only, so raw pages are not 


Z as 


suppcrted. (Affects functions 26 and 27.) 
Non-volatile pages are not supported. (Affects functions 19 and 29.) 


Hardware alternate register sets are not supported. (Affects 
function 28.) 


The EMM allows one context save per handle. (Affects functions 8 and 
9.) 


DMA register sets are not suptorted. (Affects function 28.) 


11.2.5 Memory Mapping And Access Violations 


The PC-3000 cthysical memory is 1MByte, divided into 64 16KS3yte pages. For 


each 


page a mapping register selects the physical device to address in 


that range and how it can be accessed (read-only or read-write). CPU and 
PMA cycles are both mapped using the same mechanisn. 


The memory map registers are as follows: 


Register Address Comments 


OANA UWE YIN Oo 


OCCCO. .OSFFF 

04000. .O7FFF 

O80CO..dBF FF 

OCCSO. OF FFF 

10000... 13FFF 

14000. . 17 FFF 

18000. .1BFFF 

1CC0O..1FFFF 

2CO00. .23FFF 

26000. .27F FF | 


28000. .23F FF 
2CCOO. .2FFFF 
30000. .33FFF 
34000. .37FFF 
78000. .3BFFF 
3COCO. .3FF FF 256KByte boundary 
4COCO. .G3FFF 
44000. .47FFF 
648000. .6aFFF 
6CO00. .GFFFF 


50000. .S3FFF 
54000. .57FFF 
$8000. .S6FFF 
S$COO0. .SFFFF 
60000. .A3FFF 
64000. .S7FFF 
$8000. .S8FFF 
6CCO0. .6FFFF 
70000. .73F FF 
76000. .77FFF 


72000. .TSFFF 
7CCOO. .7FFFF 512K8yte boundary 
80000. .S3FFF 
84900. .37FFF 
88000. .S6FFF 
8CT00. .3F FFF 
90CO0. .S3FFF 
94000. .S7TFFF 
98000. .SBFFF 
9CCCO. .SFFFF 640KByte boundary 
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£0 AOOQO. .ASFFF 
bi AGOOO. .A7FFF 

“2 A8000. .ABFFF 

£3 ACOOD. .AFFFF 

ihe 80000. .B3FFF Used by “0A 
tS 84000. .87FFF Used by HOA 
[a 88000. .BBFFF Used by COA 
7 BcOCO. .BFFFF Used by CGA 
48 cC000. .CoFFF 

4 C4000. .C7FFF 

50 C2000. .C3FFF 

51 cco00. .cFFFF 

§2 o00CO. .OSFFF 

53 04000. .O7FFF 

56 08000. .OSFFF 

55 OCOCO. .OF FFF 

56 ECOCO. .ESFFF 

57 E4000. .E7FFF 

58 E8000. .ESFFF 

59 ECOQO. .EFFFF 

460 FOOOO. .FSFFF Used by BIOS and XBIOS 
61 F4OO0. .F7FFF ” 
62 F8000. .FBFFF “ 
&3 FCOOO. .FFFFF ” 


a register, use I/O to the following addresses: 


To access 





Register Oeseription 








SASE+O PRNS..0 Page register setecet [1] 
3ASE+1 PRNS..0 i 
3ASE+2 Page register LS3 


Page register setect (1] | 
i 


BASE+3 Page register MS3 






Notes: 
* BASE is defined by the SPC configuration register LIMIO. 
{1] Both addresses map to the same register. 


bits wide (M15..0). Bits 15..12 select the device to 


range: 


Each register is 16 
map to that address 






MAIS. .12 





0 OTPRCMO 

1 Not used 

2 RCMO 

3 Not used 

& PSRAMO 

5 PSRAM1 

6 PSRAH2 Optional device 
4 PSRAMS Optional device 
8 PCMCIA A R/W Read/write access 
9 PCMCIA AR Read access only 
A PCMCIA B R/W Read/write access 
8 PCMCIA BR Read access only 
C SRAM R/W Read/urite access 
0 SRAM R Read access only 
3 Expansion bus 

F Wo memory device selected 






Bits 11..0 of the Memory map register select the page and control read- 
Snly access: 


1 For read-only devices (OTPROMO and ROMO) and PCMCIA cards, MA11..0 
allows selection of any 16KByte page in a 64 MByte range. If the 
device has less than 64 MByte, the address wraps. 


2 For PSRAM, MA7..0 allows selection of any 16KByte page ina ; 
4096K2yte range. MA11..8 controls access to 4KByte segments within 
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the page: 








Segment 0 is R/W Segment 0 is read-only 
MAS Segment 1 is 2/W Segment 1 is read-oniy 
Maio Segment 2 is R/wW Segment 2 is read-only 
MATT Segment 3 is RyswW Segment 3 is read-only 





If awrite is attempted to a read-only segment, a memory access 
violation (MAV) is generated and the write fails. 


3 For SRAM, MA3..0 allows selection of any 16XByte page in a range of 
256xSyte. For device select D (SRAM R) MA11..4 is ignored. For 
Gevice selecc C (SRAM R/W), MA11..4 controls access to 2K3yte 
segments with the page: 









MAG Segment 0 is R/W Segmenc 0 is read-only 
MAS Segment 1 is R/W Segment 1 is read-onty 
MAG Segment 2 is 2/W Segment 2 is read-only 
MAT Segment 3 is 2/u Segment 3 is reaa-only 
MAS Segment & is R/W Segment % is read-onty 
MAS Segmence 5 is R/W Segment 5 is reac-only 
MAIO Segmenc & is R/W Segment 4 is read-only 
MATI Segment 7 1s R/W Segmenc 7 is read-only 






If awrite is attempted to a rea -only segment, a memory access 
violation (MAV) is generated and the write fails. 


4 For tne expansion bus, MA5..0 allows access to any 16XByte page 
within a 1MByte range. MA11..6 is ignored. 


Memory access violations will cccur when attempting te: 


* Write tc a read-only RAM page. 

7 Write to a ROM or OTPROM. 

* Write to a write-protected PCMCTA card. 

7 Read or write a PCMCIA card which is not present. 


The access will fail and cause a MAVTI NMI, latching the CPU address and 
Cycle type. These can be read from the following SPC ASIC registers: 


Register Oescription 


CPU/OMA address 

CPU/OMA address 

CPU/OMA address 
Access type: Ozread, 1=write 
Cycle types O=daca, Iscode 
Device: O=0mMA, 1=C?PU 





Note that the MAVI interrupt is cleared by reading MAV2. 


11.2.6 Address Trapping 


Address trapring allows the PC-3000 tc intercept attempts tc read or 
write frcm specified memory locations. The trap address and access type 
is set by SPC ASIC registers ATRO..2: 






Deseription 







Trao address, A7..0 








ATRI Trao acdress, A15..8 

ATR2 0320: trap aadress, A19..16 
04=1: enaple COOE trap 
OS=1: enaole NRO trao 
0621: enable NWR trap 


07: ignored. 






To trap a ccde read, enable both CODE and NRD. 


When a memory access is trapped, the PATR interrupt is generated. If the 
cycle type is a code read, the interrupt is delayed by four code read 
cycles (the length of the instruction pre-fetch queue). The PATR 
interrupt is cleared by reading ATR2. 


11.2.7 8237A DMA Controller (DMAC} 


The DMAC is described in chapter ¢. 


11.2.8 Reset 


There are three tyres of reset on 
the PC-3000: the SPC ASIC 
hardware reset, keyboard warn 
start reset and an interrupt 
while the CPU is powered down. 


Operation of the reset switch 

produces the NHWRES and DRSET 

Signals. NHWRES resets the SPC 
ASIC and DRSET the DVC ASIC. 


The reset source can be read from the RSTR register (841AH). RSTR is 
read-only and is cleared when read: 


Reset source 


Hardware reset 
Keyboard warm start reset 
Interrupt reset 





11.2.9 8259 Programmable Interrupt Controller (PIC) 


The PIC is described in chapter 9. 


11.2.10 8253 Programmable Interval Timer (PIT) 


The M8253 PIT provides three programmable timer/counters, used as 
follows: 


Counter OQ: General purpose 
Csunter- 13 Refresh timer (DMA channel 0) 
Counter 2: Tone generator 
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GATE 0,1: Tied ON 

GATE 2: Controlled by M8255 P30 

OUTO: IRQO 

OUT: Refresh request, DMA channel 0 

OUT2: Speaker tone, logically ANDed with M8255 PBL. 


The clock frequency is 1.1932 MHz (+/- 0.1%), derived from the 20 MHz 
clock by the divide sequence 8,8,9,8,8,9,8,9... The clock can be enabled 
and disabled by bit 5 of the CCNTR register. 


11.2.11 8255 Programmable Peripheral Interface (PPI) 
me ASIC emulates a M8255 PPI, permanently programmed as follows: 
Port A: Mode QO, input 
Port B: Mode O, output 
Port C: Mede Q, input 


The ports are used as follows: 


Por= A: 





Input if P3720 








Input if [lf P8751 






PASR7 (mumoer of FOCS, MS8) 
06 KBO6 PASR6 

05 K305 PASRS 
04 KBO4 PASRS 
03 KBO3 PASRS 
02 KBO2 PASR2 
ot KBO1 PASR1 
PASRO 










KsD0..7 are read from the keyboard register. PASRO..7 are read from the 
system configuration register. 


Port B: 


Enapdle PASR0..7/KB00..7 om port A (see above) 
Enable incoming keyboard clock 
Prevene I/O check from causing NHI 


No effecc 

No effect 

Enable PASR8..B/PASRC..F on port C 00..3 (see below) 
Loudspeaker drive 

M8253 gace 2 (moculate speaker sound) 





Setting PB7 enables PASRO..7 on port A, clears the keyboard data path and 
Clears and disables the keyboard interrupt. Resetting PB7 enables the 
keyboard data path and interrupts. 


Resetting PB6 forces the keyboard clock low to reset the keyboard. 


Port Cc: 











Always 0 
0 Externat oarity error (1/0 check) 
a M8253 CuT2 

6 Always 0 


03 If P8220 If P82=1 

02 PASRF PAS28 

o1 PASRE PASRA 
PASRAO PASa9 





bo PASRC PASRB 
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QASRF..D are not used. PASRC..C defines the amount of RAM fitted, as 
follows: 


RAM 


fal 
qa 
> 
oO 
io 


1 0 512XByte 
1 1 Si.kByce 
Q Qa 57SKayte 
Q 1 &C&XByte 
1 a SLOKByte 


0 
ft] 
1 
i 
1 





2.2.12 Keyboard Interface 


the keyboard interface produces scan codes based on a 10 x 10 key switch 
gatrix, in the range 0..78H. It alse sats a flag to indicate whether the 
key was pressed or released. 


te keyboard controller scans each switch in the keyboard matrix in turn. 
tt dces this by fercing each of KSO..¢ (scan outsuts) high in turn and 
then testing each of KIO..9 (sense inputs). The scanning frequency is set 
by the KCLX clceck. 


The controller Keeps a record of the previous state of each switch, so it 
can determine if a key has been pressed or released. If a change occurs, 

it places a number representing the switch position within the matrix in 

the scan-code register (SCR), along with the press/release flag and then 

issues the keyboard interrupt (KINT). 


The BIOS KINT service routine reads the scan code from the SCR and 
converts it to an IBM-compatible scan code which is stored in the ISCR 
register. This generates an Int 9H via IRQ. 


Ifa key is held down, the controller will issue further interzupts at 
intervals dictated by the auto-repeat register (ARR), te implement 
autorepeat. ARR stores the number of scans until auto-repeat starts. Once 
atorepeat starts it issues one interzsupt per scan. 


The warm start facility stores a combination of three scan codes in the 
Warm start registers (WSRs), for CTRL, ALT and DEL. If these three keys 
we all held down during a scan, a warm start reset is generated for one 
ILK cycle, which will reset the CPU and set the KRST bit in the reset 
Surce register (RSTR). This provides an additional way of rebooting a 
Rogram which has hung, that is not provided on an IBM XT. 


The Single key wake-up register (SKWR) holds a scan code in D6..0. When 
a key is found, a wake-up interrupt (WINT) is generated for one KCLK 
Cle. 


11.2.13 Timer 


The spc ASIC timer prevides a 32 bit counter (TCR) with two associated 
ter-upts (TKI and TMI), and a 40 bit counter (RTR) used as an RTC with 
associated interrupt (RTI). Operaticn is controlled by an 8 bit 
Ngister (TR). 


Re 32 bit csunters are incremented by the tick clock TCLK (18.28 Hz x 
/ While the RTC is incremented by the RTC clock (128 Hz x 3). 


fhe registers are as follows: 


Name Bits Description 

TCR 32 Tick counter register. 2/W. Increments eacn cycle of TCLK, on the rising edge of the 
waveform. 

TK! 32 Tick interrupt register. R/U. Sets the level of che TCZ at which the TICT interrupt 
occurs. Used for ticx interrupts. 

THE 32 Timer interrupt register. 2/W. Sets the level of the TC at which the TMI interrupe 
occurs. Used for timing locos. 

air 40 RTC counter register. R/W. Increments each cycle of RCLX, on che rising edge of the 
waveform. Used for the time and carte. 

art 40 RTC interrupt register. R/W. Sets the level of the RTR at which the RIC! interruoe 
eccurs. Used for the atarm function. 

™R 8 Timer controt register. Controls operation of the cimer as fotlows: 
Bic Signat Access allowed 
7 not used R 
6 RTS R 
5 TS R 
4 FRIC R/W 
3 FTC R/@ 
2 ETI R/W 
1 ETCI Ri 
0 ERTI R/e 


ETMI controls the timer interrupt: 1 enables, while 0 clears and disables 
any pending interrupt. 


ETCI controls the tick interrupt: 1 enables, while 0 clears and disables 
any pending interrupt. 


ERTI controls the RTC interzupt: 1 enables, while O clears and disables 
any pending interrupt. 


FIC controls the tick count: 1 freezes incrementing of the TCR so it can 
be read. Re-enable (by setting to 0) within 14 mSec to avoid missing a 
tick. 


FRIC controls the RTC count: 1 freezes incrementing of the RTR so it can 
be read. Re-enable (by setting to 0) within 2 mSec to avoid missing a 
clock. 


TS is the ticker timer status: 1 means that the tick counter has been 
loaded as a result of writing to the msb of the TCR, O means that it has 
Not been written. 


RTS is the RTC status: 1 means that the RTC counter has been loaded as a 
Tesult of writing to the msb of the RTR, O means that it has not been 
Witten. 


After a hardware reset, TTS and RTS will be O until their counters have 
been loaded and then will remain set to 1. 


11.2.14 LCD Status 


The LCD status Panel has five segments which are used to display the Nun 

ck, Caps Lock, Scroll Leck, Drive A and Drive B status. These are 
triven by five independent outputs (S$?D4..0), in phase with the 64 Hz LCD 
ackplane clock (SPCK). 


The Outsuts are controlled by writing to the KSTR register: 


A ee 
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Enaole O if att other signats low. 
Not used. 
Hot used. 

sPoé Segment 4 drive. 


Segment 3 drive. 
Segment 2 drive. 
Segmenre 1 drive. 
Segment 9 drive. 





11.2.15 Clock Generation 


The PC-3000 has two crystal oscillators, 96 kHz and 20 MHz, from which 
all clocks are derived, as follows. 


The clocks derived from 20 MHz are controlled by the CCNTR register: 






If set, enantes 









CPU/OMA clock 
06 OvC clocx 

o5 PIT clocx 
Not used 







When a clock is stopped, it will always stop in its low state. If all 
three clocks are stopred, the 20 MHz oscillator stors too. 


The CPU cleck is 10 MHz, with a programmable delay between cycles of 
between O and 31 clock cycles (0 to 3.1 microseconds), producing an 
effective clock speed of between 10 MHz and 1 MHz. It is stopped by 
clearing CCNTR D7 cr PCNTR D7 (which powers down the CPU). It can be 
restarted by an interrupt. 


The DMA clock is 5 MHz and is controlled by CCNTR D6. 


The expansion bus clock is 5 MHz and is only generated if an expansion 
unit is fitted and powered up. 

The PIT clock is notionally 1.1932 MHz, but is derived by using the 
division sequence 8,8,9,8,8,9,8,9... to give an actual clock of 1.194 
Maz. 


The 96 kHz oscillator never steps (unless all power is lost). It is used 
to generate the tick cleck (TCLK), RTC clock (RCLK), keyboard clock 
(KCLK), etc. 
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11.3 The DVC ASIC 


fhe DVC ASIC is a custom device which provides PC-compatible MDA, CGA and 
AT&T video cantrollers, a 8250B based serial port and Centronics- 
compatible printer port. (The AT&T videc mcde is not used in the PC-3000 


design.) 

The ASIC can interface to the system two different ways: 
* 8088 CPU max mode 

Fo 8088 CPU max mode with memory mapping 


cDU max mode is selected when NCE is low and CPU max mode with memory 
mapping when NCE is high. NCE is controlled by the Src ASIC. 


The mode affects the interface signals as follows: 





AIS. .14 AI9..14 MAIO. 16 
NCE Ov NC 

nso NSO NRO/NSO 
NS1 NST NUR/NS1 


NS2 NS2 ICM/NS2 
| ALE av ALE/OV 


11.3.1 Block Diagram 


SRAM SRAM SRAM 
DATA — ADDRESS CCNTRCL 
SLO0..7 SAQ..16 SCE, SCE, SKE 


ADORESS 






VIDEQ RAM INTERFACE 


CPU ADORESS 
AB. AIS 


Pu DATA CPU INTERFACE 
A0..7 


Ou CONTROL 
MEMR, MEMW, VIDEO CONTROLLER to 
€Tc INTERFACE 


Loo0..7 
MS CPI1..2 


CONTRAST SERTAL PARALLEL 
CONTROLLER PORT Pcrt 


CCNTRAST CONTROL RS232 PARALLEL 
coc TxD, RxO, SELECTS 
RTS, CTS PCE 
OSR, OTR POUR, PCR 
, RI pcazo, Psad 
SCE 


11.3.2 Pinouts 


pin Signat 
1 GNO 
2 vec 
3 SAIS 
6 SRLE 
5 SA13 
6 SA8 
7 SAD 
8 SAT1 
9 SROE 
10 SA10 
11 sacs 
12 SLo7 
13 SLD6 
16 SLOS 
15 StLCs% 
16 SLD3 
17 SAT6 
18 SAIS 
19 SAI2 
20 SAT 
21 SAG 
22 sas 
23 SAG 
26 Sas 
25 SA2 
26 SAT 
7 SAQ 
28 GND 
2 vcs 
30 SLoO 
31 SL51 
32 suo2 
33 CPt 
34 cP2 
35 LF 
36 OF 
37 Lcso 
38 Lco1 
39 LcD2 
40 GNO 
41 LCO3 
62 LOSS 
43 Lcos 
ba LCo6 
65 LOo7 
46 coc 
67 POR 
48 PCaR 
49 PCR2O 
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Cescription 


Ground 

Power supply 

SRAM address line 

SRAM write enaole (output) 
SRAM address Line 

» 


SRAM output enable (output) 


SRAM address line 

SRAM chip enable (output) 
SRAM/LC@ cata line 

uu 


SRAM acdress line 


Ground 
Power supply 


SRAM/LO dara Line 
” 


nn 

LOD line clock pulse (output) 
LCD pixet clock (outpuc) 

LOD line syne (outpuc) 

LCD frame toggte (ourput) 

LC data line (outpurc) 

u 


Ground 
LOO data line (output) 
iy 


iy 

wo 

uw 

Contrast controtler voltage (output) 
Printer data write strobe (output) 
Printer control write strobe (output) 
Printer controt read strobe (output) 


Printer status read strobe (output) 
Printer buffer output enable (output) 
Power supply 

Ground 

LCD clocx (inour) 

Printer ACX (inout) 

Printer interface interrupt (ourput) 
CPU address line 

iy 


CPU status Cinout) 
CPU status (input) 
Power supply 
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Ground 









81 S2 CPU status Cinpur) 

a2 READY CPU wate (Coutout) 

a3 RST OVC reset (inpuc) 

aL NCE Memory mao contrat (input) 

8s ALS Address lines vatid (not used) 
ah HLDA OMA cycle in progress (inpur) 
87 AGEN Not used 

83 OCEN Not used 


Not used 









ISA/CPU bus enable (CPU bus) 












91 TxD RS232 Oata Cut (output) 

92 RXD RS232 Daca In Cinput) 

93 RTS RS232 Request To Send (output) 

96 crs RS232 Clear To Sere (inour) 

95 OSR RS232 Data Set Ready (inout) 

% oc RS232 Data Carrier Detect (input) 
97 oTR RS232 Oata Terminal Reagy (output) 
98 RI RS232 Ring In Cimpur) 

9 SINT RS232 interrupt (output) 






100 SEN RS232 power enable (output) 






1.3.3 The DVC ASIC Control Registers 


The following registers can be used to control the DVC ASIC, after 
writing 44H to the Spc key register, I/O address 8400H. Writing any other 
value to this register locks the SPC I/O control. 






Register Description 





(sPC ASIC register) 
1/0 configure 







8403 SRPS SRAM page select 
8404 LIND LOD incex register 
8405 LDAT LCD data 


Power control register 






D5..DO of the ENABLE register controls the DVC configuration, as follows. 
D6 and D7 are not implemented. 


D1..DO control the parallel port: 


PP{ disabled (low power mode) 


PPI enaoled at primary address (378H..37FH) 
PP{ enacted at secondary address (278H..27FH) 
PP! enapted ac MOA address (38CH..38FH) 





03..D2 control the serial port: 


M82508 disabled (CLX off) 


M82508 enadted at primary address (3F8H..3FFH) 
M82S08 enabled at secondary address (2F8H..2FFH) 
MB82508 disanted (CLX off) 





05..D4 control the video controllers: 










Effece 








Q Q Atl video controllers disabled (CLK off) 
0 H MDA enapnted 
i 0 CSA enabled 

1 


AT&T enapled (not used) 
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pé..D0 of the SRPS register allows access to the entire 128KByte SRAM, 
selecting which 1KByte boundary of the device to map the CPU address man 
to. In MDA mcde the SRPS works relative to the base of the SRAM; in CGA 
mode, it works relative to 8000H in the SRAM. 


D7 of SRPS controls memory wrapping in MDA and CGA modes. If set, 32KByte 
of DVC memory is directly accessible without paging, starting at the base 
address for the video mode. 


The LIND register is used to select the LCD configuration register to 
access at LDAT. For details, see "LCO Video Controller” (section 11.3.9). 


The PMEN register shadows bits 3, 1 and 0 of the PCNTR register in the 
SPC ASIC, which controls power management. For details, see the 
@escription of the PCNTR register in "The SPC ASIC Control Registers", 
section 11.2.3. 


11.3.4 D6845 Video Controller 


The D6845 video controller emulates the standard 6845 video controller 
with modifications to suit use with an LCD rather than a conventional 
monitcr. To avoid problems when changing screen modes, use the BIOS 
functions, rather than direct access to the hardware. 


The registers are as follows: 


RO Horizontal totat Not imotemented 


R1 Horizontal disptay MOA = 80 [(1} 
C&A alpna 60°25 = 40 
CoA alona 30*25 = 80 
CSA grapnics = 40 


RZ H sync position Net imolemented 


R3 H*V sync width Not imolemented 


RG Vertical tocal Not implemented 
RS Vertical totat adj Not implemented 


RG Verticat disptayed MOA = 25 [1} 
CGA alpha = 25 
CGA grapnics = 100 


R7 V sync position Not imptemented 
RB Intertace + skew Not imolemented 


ag Maximum raster Locked MOA fixed = 7 (21 
COA text 2 7 
CGA graonics 2 2 1 
CGA grapnics 1 2 1 


R12 Start address (4} 
R15 


Cursor address 
















63 





Provided, atthougn light pen connection is mot supported. 


Notes: 


[1] These registers are not programmable in MDA mode. 


These registers can be locked in MDA mode by setting bit 4 of MCR1 
in the LCD controller. This forces the maximum character raster to 7 
and modifies the cursor start raster (R10) so that any cursor start 
raster between 8 and 14 will be displayed on the last scan line (7). 
A value cf more than 14 will make the cursor invisible. 


(2] These registers are not programmable. The value used depends on the 
mode. 


(3] Curser control bits (DS and D6) only are programmable. 


(4] Im MDA modes, display start is relative to the base of the SRAM. In 
other modes, display start is at an offset of 8000H into the SRAM. 


11.3.5 Colour mapping 


The LCD provides 4 gray levels, produced by turning pixels on and off 
during an 8 frame cycle: 


GSO always off 
GSl DSGS1 DO..7 define the ON frames 
GS2 DSGS2 DO..7 define the ON frames 
GS3 always on 


DSGS1 and DSGS2 are LCD control registers (see "LCD Video Controller", 
section 11.3.9), where each bit signifies that the pixel should be on for 


that frame. Logical cclours are mapped to gray scales to display as 
follows: 


In MDA modes: 


* GSO is used for normal white on black, background and inverse black 
on white, foreground. 


® GS1 is used for normal white on black, foreground and inverse black 
on white, background. 


» GS2 is not used. 


7 GS3 is used for normal white on black highlighted, foreground and 
inverse black on white highlighted, background. 


In CGA alpha modes: 


* GSO is used for black background or foreground 

: GS1 is used for a coloured background, or the foreground on a black 
background 

* GS2 is used for the foreground on a coloured backgrcund 


. GS3 is used for intensified foreground on a coloured background 


In graphics mode 1 (300*200): 


F GSO is used for bit 1=0, bit 0=0 and background. 

* GS1 is used for bit 1=0, bit 0=1, or background if = colour. 
# GS2 1s used for bit 1=1, bit 0=0, of background if = colour. 
# GS3 1s used for bit 1=1, bit O=1, of background if = colour. 


In graphics mode 2 (640*200): 
* GSO is used for background and foreground if black. 


x GS3 is used for foreground. 


11.3.6 MDA Video Controller 


The MDA implementation is standard, except that the Character matrix is 
8x8, mot 9x14. 


11.3.7 CGA Video Controller 


The CGA implementation is standard. 


11.3.9 LCD Video Controller 


The LCD ccontrcller can be used with other sizes of LCD by using the Lcp 
configuration registers. Tc access a register, write the index number to 
8404H, then access the register at 8405H. The index numbers are: 


Register 


Horizontal display * bercer in characters. 
Horizontat display size in characters. 
Numper of lines per LOO OF signal atternation. 
Vertical size. 
Vertical display + status in pixets. 
Vertical display in pixels. 

LOD offset address Isp (in characters). 

“ uw msD a 
Mode Control Register 0. 
Mode Controt Register 1. 
Display scatus start address/512. 
Character table start acdress/$12. 

Gray scate set GS1. 
Gray scate set GS2. 

Contrast voltage. 


i} 
1 
2 
3 
4 
5 
6 
7 
8 
9 





These registers are not relevant to normal operation of the PC-3000 and 
Will not be described further. 


11.3.10 Contrast Controller 


The LCD contrast is controlled by the CDC output from the DVC ASIC, a 300 
Bz signal with a mark:space ratio of between 0:128 and 128:128. Its duty 


Cycle is set by the DCC register: 


Contrast 


low 
depencs on OCC value 


hign 





64 The coc mark space ratio modulates VDD to producing a -VEE voltage to the 
lecp contrast circuits of between OV (cf5) and -16V (max). 


11.9 Expansion Bus 


11.9.1 Expansion Bus Pinouts 


The expansion bus pinouts are as follows: 


Pin Signat Description 
1 CxD Greund 

2 PACIN AC input from expansion bus 

3 PACIN AC input from expansion bus 

4 a/c 

5 n/c 

6 afc 

fa EXSW Inout. Expansion unit swiech 

8 EXPOET Excansion unit detect (input) 

9 GND Greuna 

10 EAO System bus address line. A valid address for all 
3 me Demory cyctes and [/D cycles to external devices. 
1 EA ” 

13 EA “ 

14 EAG “ 

15 EAS bo) 

16 EAS “ 

17 EA7 ms 

18 EAB bd 

19 EAS “ 

29 EAIO “ 

21 EAT “ 

22 EAT2 ” 

23 EA13 - 

26 EATS ue 

25 EAS ™ 

26 EATS " 

27 EAI7 * 

28 EAI8 “ 

29 EAI9 be 

30 AEN Ingicates a OMA cycle in progress. 

31 EROY CU 2EAOY: cutput by a device om the expansion bus to stretch cycles. 
32 EDO System bus data/acdress lines. (See note 1) 

33 EDT “ 

34 ED2 be 

35 ED3 ” 

36 EDS “ 

37 EDS id 

38 E05 “ 

39 E07 ct) 

4 {ocr Inoue. Indicates a parity error from a device on the bus 
41 GNO Ground 

42 PACIN AC inout from expansion bus 

43 PACIN AC inoue from expansion bus 

La EXPPE® Expansion bus power enable 

45 EXP8V2 Excansion bus device battery low 

46 EXP8VT Excansion bus device battery flac 

47 ksc External keyboard (input) 

48 KBD External keyboard (input) 

4&9 PACOUT AC output to expansion bus 









AC output to expansion bus 
51 PaCcout AC outpur to expansion bus 
52 C7uPEe* Main power enable (output) 
53 ALE Indicates access to bus or memory card cycle. [2] 
546 Tc Indicates the last OMA cycle of a OMA sequence. 









55 DACX2 Output. OMA acknowl edge 

56 1RO3 Inguts, used by devices on the bus to request 
57 IROG attention. 

58 1ROS Le 






61 ECLX A 5 MHz clock with a 50:50 duty cycle. 

62 OAcxo Cutpur. OMA acknowledge 

63 OREQt Inout. DMA request 

& OACX? Cutout. OMA acknowledge 

65 OREQS Inout. OMA request 

66 CACX3 Output. OMA acknowledge 

67 IR® 1/0 read strobe, active for expansion bus cycles 

63 Iwe 1/0 write strobe, active for expansion bus cycles 
49 MR® Memory write strobe, active for expansion bus cycles 
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Memory read strobe, active for expansion bus cycles 


Test point 
u 


TPs is 

7% TPS a 
7S OREaZ Input. OMA request 
75 GNO Ground 
77 [Ra2 Used by a device on the bus to request attention. 
73 CPUPE® C?U power enable (oursur) 
73 RESET ALL devices on bus snould reset co initial sate. 
80 GNO Grouna 

i] 
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Notes: 


* Means that the signal is active low. 


[1] ED7..0 are data transfer lines which will also have a valid address 
(A25..20 cn EDS..0) during ALE while accessing a memory card. 


(2] ALE indicates access to a memory card or an expansicn bus cycle, 
this shows the address on FA19..0 is valid. Addresses are latched on 
the falling edge of ALE. ALE is lew during refresh cycles. 


(3] The ISA bus signal OSC is not supported. 


(4] In this table, "output" means cutput by the PC-3000 to the expansion 
bus. 


11.9.2 Timing 


The expansion bus timing is based on the IBM PC expansion bus; refer to 
the IBM PC Technical Reference for guidelines. Nota that the bus clock is 
5 MHz, not 4.77 MHz. 


Expansion bus memory cycles and memory refresh cycles normally take 4 
clock cycles (800 nSec) to complete. Expansion bus I/O cycles and DMA 
cycles (other than refresh) normally take 5 clock cycles (1000 nSec) te 
complete. 


However, slow devices can stretch mMenmcry, I/O, DMA and memory refresh 
cycles (in multiples of 200 nSec) by asserting ~ERDY. 


11.10 Memory Card Drives 


Insertion of a PCMCIA memory card generates an NMI (MCDA/MCDB) which 
causes the CPU to turn the appropriate card buffer on. To remove the card 
@ user must press a mechanical switch, which issues another NMI 
(MCSA/MCSB) that turns the buffer off. The card buffers also turn off 
when the PC-3000 is turned off. 


SV power (VCC) is normally supplied to a memory card while it is insertea 
and the PC-3000 is turned on (but see section 7.10). Power is controlled 
by the JCAPE- and JCBPE- outputs from the SPC ASIC. 


12V power (VPP) is only generated and supplied when writing to a FLASH 
Memory card. It is controlled by the VPPPE- output from the SPC ASIC. 
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11.10.1 Card Connector Pinouts 


The memory card cennector is a 2 x 34 w 


pinouts: 


=. 
3 


SOON OU EWN 


Signat 


GD 
J03 
J04 
JOS 
J05 
107 
-JCEO1 
JA10 
~JCE 


JAltl 

JAd 

JAB 

JA13 
JAG 
-JbE 

not used 
JSAVCC 
JAVPP 
JA16 


JAS 


Cescription 


Ground 
Oaca tine 


Card enable 
Address Line 
Output enable 


Address Line 
a 


Weitfe enable 


Veo 
Veo 
Aodress Line 


Address Line 
a 


Cata Line 
o 


cy 
Weite protecc 
Ground 
Ground 
Card detecr 


Acdress line 
uy 


Address line 
Vee 
Yep 
Address line 





Register select 
Card battery voltage detect 
Card battery volcage derect 


Card detect 
Ground 


ay connector with the following 
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11.10.2 The Card Interface 


Each card csnnectcr has a separate interface device (COI100). This 


provides buffering of the system bus address 
and ED[0..7]) and ecsntrol logic. The pincuts 


uv 
3 


ODANOMGWh Hs 


Signal 


GHD 
-OUTE 
EAI6 
AIT 
EAI8 
EAI9 
-3RB 
-JACE 
noc used 


ALE 
-ICPE 
GNO 

not used 
303 

J0& 

305 


+ dhe 
net used 
JA16 


JA15 
nec used 
JAI12 


JAZ 


Oescription 


Ground 

Not used 

System bus address Line 
we 


Register select Cinout) 
Interface cnip enable (inpurc) 


Addeess lines valid (input) 
Interface power enable (input) 
Ground 


Card daca bus Line 
i] 


Ground 


Card enable (outpur) 
Card address Line 
Output enable for card 
Card address line 
Ground 


SV in 
Card address Line 
w 


Ground 
Card address line 
7 


Card write enable 


Card address Line 
uw 


Card address line 

Ground 

Card acdress line 
“ 


Register select output 
5V in 


5V in 


Ground 
Card address line 
“ 


Ground 
Card data Line 


Card data Line 
wD 


noc used 


System bus address Line 
“a 


and data lines (EA(0..19] 
are as follows: 





EA2 ee 
71 EAS bed 
72 EAS e 
EAS = 
7% EAS « 
ie) GxO Ground 
76 voo 5V in 
77 -ICEI2 Interface enable 
78 vecesc2 SV out for card 
79 not used 
80 EA7 System bus address Line 
81 EAS “ 
82 EAg " 
83 EA10 oe 
& EA11 Lad 
85 EA12 t 
85 EA13 i 
a7 EAIG o 
838 not used 
89 EATS v 
90 GNO Ground 
91 mot used 
92 eD0 System bus data line 
93 £91 “ 
% ED2 - 
95 ED3 ad 
96 £DG ” 
97 £D5 “ 
93 EDS “ 
99 eD7 ne 
100 voo 5V in 


11.10.3 The ROMP Register 


Access to a PCMCIA card is controlled via tne SPC ASIC's ROMP register: 





Description 














Ignored 
06 Select register memory on both cards [1] 
05..3 Ignored 
02 Turn on programming volrage (+12V) to both cards [2] 
01 Turn on *5V to card B 


oo Turn on +5V to card A 


Notes: 


{1] D6 must be O while Programming a FLASH memory card. 


{2] D2 must be 0 before exiting a FLASH memory card programming 
sequence. 


11.11 Serial Input/Output Interface 


The serial input/output interface emulates the standard M8250B device. It 
May be programmed as either a primary or secondary port, with the spc 
ASIC routing the serial interrupt output (SINT) to the appropriate IRQ (4 


Or 3) auteomatically. 


The serial port connector is a 12-way sub-miniature D type with pinouts 
as follcws: 


Signat 


Signat 
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11.12 Printer Interface 


fhe printer interface is Centronics compatible. The decede logic 
(including generation of the printer port interrupt, PPTI) is provided by 
the DVC ASIC. 


The parallel printer pincuts are ona 22-way sub-miniature D type and are 
as follows: 


Strobe? 
Oata 9 
Cata 1 
Oata 2 
Oata 
Cata « 
Oata 
Cata 
Cata 


1 
2 
3 
4 
5 
6 
7 
8 
9 





Notes: 


k Means that the signal is active low. 


11.13 Sound Generation 


The SPC ASIC provides thrae sound 
outputs: the normal PC sound 
scurce (PCS) and two pregrammable 
sine wave generators (SWGs): 


The normal PC sound source is the 
PCS signal, OUT2 of the 8253 
which is ANDed with M8255 PBl. 
This is only enabled if both SWGs 
are disabled and uses pins SCA2 
and SCB2 for output. 


The SWGs are controlled by writing to SWGO and SWG1 registers: 


Description 


SWG O divisor, LSB (DVO..7) 
SWG 0 divisor, MSB (OV8..10) 


SWG O Enable 


SWG 1 divisor, LSB (DV0..7) 
SWG 1 divisor, MSB (DV8..10) 
SWG 1 Enable (O2zdisable, !zensble) 





The output frequency is 1,250,000/n, where n is the divisor, normally in 

e range 502..2009 (decimal), giving frequencies in the range 622.2 and 
2490 Hz, nominal. The sine wave output is in 11.25 degree steps with 27 
evels,. 
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42- Miscellaneous 


12.1 Serial Wake up 


pce-3000 has the functicn to wake up by the serial communicaticn signals. 


12.1.1 Wake up by serial data/line. 


{ Precedure J 


- Set the serial interrupt vector (0:0Ch*4 or 0:0Bh*4) to point ANYWHERE 
BUT TSE INITIAL BIOS VECTOR. 


- Unmask the relevant interrupt (IRQ 4: COM1 or IRQ3: COM2) of interrupt 
controller (8259). 


- Enable the relevant communication port.(The method is menticned later. 


[ Note ] 


If you fcllow the above precedure,the PC-3000 can wake up by the 
interrupt from serial data/line input. I£ you set above precedure and 
turn off the machine, the serial buffer is powered up and the serial 
controller is enabled while PC-3000 is turned off so that the PC-3000 can 
wake up by tne serial interrupt. Consequently, the battery life will be 


reduced. 
We recommend that you mask the relevant interrupt and reset the interrupt 


vector to the default value which initial BIOS pointed when ycu exit the 
communication(i.e to go into the command menu or the communication 


setting up menu, etc.). 


12.1.2. Wake up by RI (Ringing Indicator) 


{ Procedure ] 


- The serial interrupt vector (0:0Bh*4 or 0:0Ch*4) SHOULD point the 
INITIAL BIOS VECTOR. 


~ Unmask the relevant interrupt (IRQ 4: COM1 or IRQ3: COM2) of the 
interrupt controller (8259). 


{ Note Jj 


If you follow the above procedure, the PC-3000 can wake up only by RI 
Signal. Waking up by RI signal does not need to power the serial 
buffer/serial controller when the PC-3000 is turned off. Therefore this 
Method can save the battery power than the method of 12.1.1 while the PC- 


3000 is turned off. 

However RI coming from the external equipment can only wake up the 
Machine. Hence,it is necessary for the application software to detect 
which events turned on the machine. 
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In order to detect the incoming RI in wake up procedure, it is necessary 
to enbale the serial port and poll the RI bit through the serial 
controller RI. If the incoming RI is detected through the serial 
controller, the wake up is caused by the serial RI signal. Otherwise 
the wake up is caused by other events such as keypress. 


12.1.3. Control the serial port 
There are several ways to control the serial port and select the serial 


port as fcllows. Please refer to the section of '2.2 The Extended BIOS’ 
regarding each Extended BIOS functicn, parameters or in details. 


12.1.3.1 Enable/Didsable the serial port 


You can enable the serial port either by using 'System Setup' menu or by 
using ‘Extended BIOS fundticn' service. 


{ By the ‘System Setup' menu ]j 


You can enable/disable the serial port communication using ‘Low-power 
mode' set function in the 'System Setup’ menu as follows; 


Enable : set ‘Low-power mode' to OFF 
Disable : set 'Low-pcwer mcede' to ON 


{ By the Extended BIOS functicn ] 


You can enable/enable the serial port communication using using 'Set low 
power mode’ function in the Extended BIOS (XBS) services. 


Enable : using 'Set low power mode' XBS function as follows; 


MOV AX,8312h 
MOV CX,0000h 
INT 7Eh 


This setting functicns as same as the setting 'Low-power mode' to OFF in 
the 'System Setup' menu. 


Disable : using 'Set low power mode’ XBS function as follows; 


MOV AX,8312h 
MOV CX,0073h 
INT 7Eh 


This setting functions as same as teh setting ‘Low-power mode' to ON in 
the "System Setup! menu. 


Also you can enable/disable the serial communication independently by 
controling the bit 0 of the Power control bits in the ‘Set low power 
mode' Extended BIOS service. 


Enable : reset (0) the bito of the CX parameters 
Disable: set (1) the bitoO of the CX parameters 
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12.1.3.2 Selecting the communication port 


You can select the communication port either by using ‘System Setup' menu 
or by using 'Extended BIOS function' service. 


{ Using 'RS-232C port settings...' in the 'System Setup’ ] 


Select the relevant communication port to COMl or COM2 in the 'RS~232¢c 
port setting...' of the 'System Setup’ 


{ Using 'Set serial port (COM1/COM2) destinaticn' XBS function ] 


MOV AX,8EO07h 
MOV CL,xx 7 xX; OO=disable, 


INT 7Eh 


O1=COM1, 02=COM2 


12.1.4. Turn off the machine 
PC-3000 can be turned off by pressing 'Fn+ESC' or turned off 


automatically unless there is keypress for a specific period cf time set 
in ‘Setup Menu'. Also it is possible to turn PC-3000 off by program with 


using 'Initiate power down' Extended BIOS service as follows; 


MOV AX,830Eh 
INT 7Eh 


12.1.5 Turn ON/OFF Sample 


Following sequence is just an example for turning on/off the machine with 
using above method of 12.1.2 


(Exit from communication. ] 
Mask the serial IRQ of the interrupt controller 


Set the serial interrupt vector to the default. 


Unmask the serial IRQ 
Turn off 
(Coming RI) --> 
Enable the serial power 


Check RI coming. 


If RI is coming, the wake up is caused by the serial. PC-3000 may go 


into communication procedure. 
or 
If RI is not coming, the wake up is caused by other events such as 


keypress. 


